COLLECTION OF 
PYROTECHNIC COMPOSITIONS 
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IMPORTANT NOTE 

It is impossible to give a finite set of rules that will assure your safety in pyrotechnics. Described 
below you will find just some of the most important and common (‘everyday’) things that 
should always be kept in mind when handling pyrotechnic compositions and chemicals. They 
apply to a wide variety of compositions. 


But every composition is different. Some must be rammed or pressed to work properly. Other 
will explode when rammed. Some must be wet with water, others may spontaneously ignite 
when wet. Some mixtures are relatively safe to use by themselves but are extremely sensitive 
when used together. (A number of well known ‘incompatible’ mixtures and chemicals are also 
listed below). 


The point is: remember and think about the rules below, they are important, but realize any 
such list is inevitably incomplete. Accidents happen even in places where every conceivable 
safety precaution is taken. We don’t guarantee your safety if you follow the rules below (also 
read the disclaimer), but merely say it is wise to do so. It'll increase your safety. 


DISCLAIMER 


| accept no responsibility for persons harmed or injured or for any damage caused 
by devices like rockets, igniters, propellants etc. made on the basis of information 
presented on the following pages. Information presented herein is for informative 
purposes only. Also note that although we have tried to give comments on safety 
aspects of the described procedures, but we may have forgotten things or have 
been inconsistent. Keep that in mind at all times. Use your common sense, and use 
more than one reliable source of information before doing anything. 


\ FOUNTAIN GERB AND BENGAL FIRE COMPOSITIONS 
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HEMICAL GUIDE 


GENERAL SAFETY PRECAUTIONS 


With that said, a list of some generally useful safety precautions in no particular order: 


1. 


11. 


Never smoke when handling chemicals or compositions. Keep of children and pets. 


. Be sure you are familiar with all the properties of the compositions you work with. 


Thoroughly test new compositions for sensitivity, stability, compatibility with other 
mixtures etc., until you are absolutely sure that the mixture is ok to use in your 
application and method of construction. Find out as much as you can about other peoples 
experiences with a particular mixture. 


. Chemicals that need to be finely powdered before use should be ground separately in 


a clean mortar with pestle or a clean ballmill or tumbler. Keep separate equipment for 
oxidizers and fuels. For cleaning equipment used for fuels, a solvent or sand may be 
useful. NEVER GRIND EXPLOSIVE COMPOUNDS OR MIXTURES! ! 


. Use only non-sparking tools. Make your tools from either: wood, paper, aluminum, lead 


or brass. Other metals and materials may spark (especially steel will). 


. Paper bags or wooden containers are good to use for storing mixed compositions. Store 


compositions dry and cool. Avoid plastics, glass and metal. Avoid storing compositions 
in general. Make as much as you will need in the near future and keep no more in stock 
than necessary. 


. Never have large amounts of composition near you. If you must use larger amounts of 


composition in multiple items, store the bulk of composition in a safe place and bring 
only small amounts to your working place. Finished items should also be brought to a 
safe place immediately. 


. Prevent contamination of chemicals a thumb. This can be especially important in 


winter when preparing for new years eve (on the Northern Hemisphere at least). Touch 
a grounded surface before you place things on it. Touch other people before handing 
over compositions or finished items. Wear cotton clothing, avoid synthetics (do not be 
tempted to wear fleece clothing if your working place is cold in winter). Simple things 
such as unscrewing a (plastic) bottle, unwinding some tape or even moving your arm 
may accumulate enough charge on your body to ignite a sensitive composition. The risk 
of static electricity is often underestimated or even completely ignored by beginning 
amateurs in pyro, while it is actually one of the major causes of accidents in both 
commercial/industrial and amateur pyro setups. 


Wear proper protective clothing. A face shield, dust mask, heavy gloves and a leather 
apron are minimal. Wear cotton clothing. Hearing protection can be good but it also 
makes it harder to hear other people’s warnings. 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


Provide safety screens between you and compositions, especially when pressing, 
ramming, sieving or in other ways causing frictions/shocks/pressure etc. 


Be prepared for the worst. Have a plan for when something should go wrong. Have a fire 
extinguisher and plenty of water ready (excepting for mixtures for which water would 
create a greater hazard than ignition). Think beforehand of what might happen and how 
you could minimize the damage. Know how to treat burns. Inform someone else so he/ 
she can help in case of an accident. Have a fast escape route from your working place. 


Work location: The work location for compounding of low sensitivity propellant should 
be a minimum of 25 meters from any inhabited building, with distance to increase 
appropriately depending on the amount and type of material being used. All materials 
must be locked in proper storage facilities when not actually being used. Finished 
propellant/motors will be stored in a proper magazine. 


Neatness: Keep the area where propellant compounding is being carried out, clean and 
neat at all times. Oxidizers, powdered metals, and other ignition hazards will be treated 
with appropriate care to minimize the danger of accidental ignition, with special care 
taken to avoid “dusting” of fine material. Never have more than one open container of 
chemical within this area at any time. 


Chemicals: Become familiar with the associated literature, including MSDS’'s for each 
chemical used. Don’t use “makeshift” chemicals, but instead will obtain technical grade 
or appropriate/equivalent purity for propellant compounding. Learn about chemical 
incompatibilities and avoid them (examples: ammonium compounds with chlorate 
compounds; aluminum and any nitrate). Never make substitutions simply to see “if this 
works”, but instead will engineer mixtures to meet the preselected criteria. 

Training: The initial phases of your work will be performed under supervision of a 
knowledgeable person, one who has been properly trained in that which you are doing. 
Your initial work will involve mixtures that have been well characterized by others and 
have found to be minimally sensitive. You will study regularly to learn more about the 
nature of your propellant and motor work. A good book about safety in pyrotechnics 
and rocket propellants is L. Edward Jones’ “Safety Manual for Experimental and Amateur 
Rocket Scientists”. 


Amounts: Work with small amounts of materials. For well characterized minimal 
hazard mixtures make no more than can be used within a reasonable length of time. 
Uncharacterized experimental mixtures will be made initially in quantity not to exceed 
one gram, until the mixture has been properly characterized as to sensitivity and other 
hazard. 


Legal: Work in compliance with federal, state, and local laws. The local authorities having 
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jurisdiction will be aware of your activities. 


20. Testing: Test the (impact and friction) sensitivity of mixtures using the smallest practical 
amounts of the mixture. Carefully note and avoid any mixtures that are unduly sensitive. 
Test any motor design at least three times, by proper static test, before committing that 
motor to flight. 


21. Motors: rocket motors will be constructed of materials properly selected and engineered. 
Don’t use makeshift materials. Each rocket motor will be designed so that its failure mode 
is longitudinal, and testing of such motors will be performed in a vertical mode until the 
propellant has been properly characterized. Strength of the casing material itself will be a 
minimum of 1.5 times the maximum expected stress. 


22. Waste: Dispose of scrap material and flammable waste from your operations properly, by 
remote ignition, on a daily basis or more often. Scrap and waste will not be allowed to 
accumulate. 


23. Carry out any other procedures needed to minimize properly the hazard to myself, to 
others, and to your surroundings. 


INCOMPATIBILITIES 

Some combinations of chemicals lead to especially sensitive or instable mixtures. There are many 
more of such incompatible chemicals/mixtures than listed here but these are some of the more 
commonly encountered types: 


1. Chlorates and sulfur. Mixtures containing both are not only very sensitive to friction 
and shock but are also known to ignite spontaneously. The sulfur reacts with water 
and air to form trace amounts of sulfuric acid. This will react with chlorates to form 
chlorine dioxide, a yellow explosive gas that will ignite most flammable materials 
upon contact. Addition of small amounts of barium or strontium carbonate to chlorate 
based compositions is sometimes done to prevent buildup of acid, even in compositions 
without sulfur. Many older texts on pyrotechnics describe the use of chlorate/sulfur 
based compositions. Today, many alternative and much safer compositions are available 
and there is therefore no excuse for the use of chlorate/sulfur mixtures. This also means 
chlorate based compositions cannot be used in items that also contain sulfur based 
mixtures. For example: chlorate based stars cannot be primed with black powder. Nor can 
a H3 burst charge be used with black powder primed stars (or stars containing sulfur). 


2. Chlorates and ammonium compounds. Mixing these will allow ammonium chlorate to 
form in a double decomposition reaction that takes place in solution (moisture speeds up 
the process). Ammonium chlorate is a highly instable explosive compound. It decomposes 
over time producing chlorine dioxide gas (see chlorates and sulfur). Mixtures are likely to 
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spontaneously ignite upon storage or may explode for no apparent reason. An exception 
seems to be the use of ammonium chloride and potassium chlorate in some smoke 
compositions. According to Shimizu this combination is safe due to the lower solubility 
of potassium chlorate (compared to ammonium perchlorate). | personally would still use 
these mixtures with great caution (or avoid them) since it seems inevitable that small 
amounts of ammonium chlorate will still form. The lower solubility of potassium chlorate 
will make it the -main- product in a double decomposition reaction but not the -only- 
product. 


3. Chlorates with metals and nitrates. These mixtures show the same problems as chlorate/ 
ammonium compound mixtures. The reason is that nitrates can be reduced by most 
metals used in pyrotechnics to ammonium. The reaction rate of this reaction is increased 
by presence of water. Over time (for example when drying) these mixtures may 
spontaneously ignite or become extremely sensitive. The fact that ammonium forms in a 
relatively slow reaction is treacherous. These mixtures are referred to as ‘death mixes’ by 
some. 


4. Aluminum and nitrates. Mixtures of these compounds sometimes spontaneously ignite, 
especially when moist. The mechanism is assumed to be as follows: the aluminum 
reduces some of the nitrate to ammonium, simultaneously forming hydroxyl ions. The 
aluminum then reacts with the alkaline products in a very exothermic reaction leading 
to spontaneous heating up of the mixture. This can eventually lead to ignition. The 
reactions take place in solution and therefore moisture speeds up the reaction. The 
process is usually accompanied by the smell of ammonia. Some types of aluminum are 
more problematic than others. Stearin coated aluminum is generally safer to use. The 
whole process can be prevented in many cases by the addition of 1 to 2 percent of boric 
acid. This will neutralize the alkaline products. It is best to bind such compositions with 
non-aquaous binder/solvent systems such as red gum/ethanol. Since aluminum/nitrate 
mixtures are extensively used it is important to be aware of this problem which is why the 
combination is listed here. 


INTRODUCTION, DISCLAIMER, CREDITS AND NOTES ON THIS DOCUMENT 


This book is a compilation of all the compositions | could gather from the net. | have copied 
them from various sources retaining as much of the original comments and tips, but have not 
tested them. Hence, | cannot provide much information on the performance, sensitivity, etc of 
the actual mixture. While the list contains several excellent compositions from reputed sources, 
it also contains several dangerous, outdated compositions. Please experiment cautiously and 
on avery small scale when testing any of the compositions in this database and test them 
thoroughly before using them in actual projects. 
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DISCLAIMER 


This document is provided for informational purposes only. The authors, contributors, and 
editors do not advocate the use of anything described in this document, and accept no 
responsibility for any harm that might occur as a result of acting on any of the information 
contained herein. Although good faith effort has been made to ensure the validity of the 
information contained in this document, no guarantees or assurances of accuracy are provided 
by anyone. 


IMPORTANT NOTE 


Note that | have tried to give a short comment on the most obvious safety aspects of these 
mixtures, but have been inconsistent in doing so. | also left out most of the details and the 
standard precautions that should be taken during preperation and handling of the mixture or 
its components. Procedures for safe mixing and other operations are considered known, and 

so is knowledge of combinations of chemicals that should never be used. The list does contain 
several dangerously sensitive mixtures. It is a must to obtain additonal information from reliable 
sources on the safety of any of these compositions before experimenting with any of them. 


GENERAL NOTES 


All parts are by weight. The abbreviation ‘qs’, which is sometimes used, stands for ‘quantity 
sufficient’. In these cases the required amount is not very critical, and with some experience it is 
not hard to guess how much should be used. Additional percentages are given as ‘+x%', where 
the x% is a percentage of the total weight of the other chemicals. Sometimes compostions must 
be stabilised: Magnesium or magnalium must always be treated with potassium dichromate. 
Iron must always be coated with tung- or linseed oil. To all compositions containing both 
nitrates and aluminum an additional +1% boric acid must be added. Compositions containing 
both sulfur and chlorates or copperammonium complex salts in combination with nitrates or 
chlorates are extremely sensitive and should never be used. Compositions containing aluminium 
or magnesium incombination with nitrates and chlorates should also never be used. 
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ROCKET PROPELLANT #1 (‘CANDY PROPELLANT) 


This propellant is often referred to as “candy propellant”. 


Preparation 

It is best prepared by melting the potassium nitrate and sugar together, but this is a dangerous 
operation and could result in accidental ignition during preparation. Dry mixing is possible and 
much safer but produces lower quality propellant. 


ROCKET PROPELLANT #2 


The propellant has a burn rate of 0.0385 inch/sec at 100psi and a burn rate of 0.04 inch/sec at 
300psi. Burn temperature is approx. 1800K. and ISP=180. 


Preparation 
AMMONIUM Nitrate............ccceeeeeeeeeeeeeeeeees 85-90% 
Elastomeric binder (HTPB or other urethane plastic).....? 


ROCKET PROPELLANT #3 

Stinks like ammonia when mixed, and hardens faster than normal epoxy curing time. 
Suggestions for rocket dimensions: 1” rocket tube, 3” fuel length, Durham's water putty nozzle 
3/8” thick, and 5/16” diameter. Core in center of fuel about 3/8” diameter through the length. 


Preparation 

Ammonium perchlorate, 200 micron...........:::+ 80 

Resin (Epon 815 epoxy & curing agent U)........... 20 

Copper Chromite..........:cccccssceeeeeeeeeeees +1% 

ROCKET PROPELLANT #4 

Mixture is somewhat hygroscopic. Low impulse propellant. 
Preparation 

Potassium nitrate... 63 

DOAN ctectomatiainemnerttee encima 27 

SUING okeiecectedaxaxsngeondirerastuedoenionity 10 
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ROCKET PROPELLANT #5 (WHISTLING) 

Loud whistling rockets can be made with this. The author of the text this composition was taken 
from used it in nozzle-less whistling rockets. The rocket casings were 3/4 inch inner diameter, 
and 3.25 inch length. The fuel grain ended 1/8” from the rear end of the motor tube. 


Preparation 
1. Mix the iron oxide with the potassium benzoate and mill this mixture until a very fine 
powder is obtained. 


2. Melt the petroleum jelly in a beaker on low heat. Turn the hot plate or stove off. Make 
sure no sources of heat or sparks are present before proceeding with the next steps. 


3. While stirring, add 5 parts of toluene to each part of petroleum jelly by weight. Lacquer 
thinner can be substituted for toluene when pure toluene is not available. Continue 
stirring until the petroleum jelly has completely dissolved in the solvent used. 


4. Add the petroleum jelly to the potassium benzoate/iron oxide mix and stir the mixture 
until it becomes homogenous. 


5. Then, slowly add the potassium perchlorate while stirring continuously with a wooden 
spoon for several minutes until homogenous. At this point, the mixture usually has a 
consistency of thick soup and the beaker is warm to the touch. If the mixture seems too 
dry or thick, extra toluene or lacquer thinner can be added at this stage. 


6. Spread the composition out in a layer about 1/2” thick on kraft paper over newspapers 
to dry overnight. It is important that the mixture has thoroughly dried before pressing 
motors. A slightly damp mix can cause some shrinkage of the propellant grain over a 
period of days or weeks, causing the rocket to explode when ignited. 


7. When the composition has dried overnight, carefully run the mixture through a 20-mesh 
sieve twice and store in a paper container so that trace amounts of solvent can evaporate. 
After several days, the mix is ready to press. 


Potassium perchlorate (fine mesh).............06 64 
PotassiUM DeENZOAatE.............cccsseeeeeeeeeeeees 32 

Red Iron Oxide, Fe2O3........ccccccccesseeeeeeeees 1 
Petroleum jelly............:::cesesseeeeeeeeees 3 


ROCKET PROPELLANT #6 (KNO3 PROPELLANT) 


Source: rec.pyrotechnics. Posted by Chris Beauregard <cpbeaure@descartes.waterloo.edu> 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


The burning rate of these rocket fuels depends much less on pressure than that of black powder. 
This widens the accetable limits of the ratio nozzle area/fuel surface area. 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 72 


ROCKET PROPELLANT #7 (NANO3 PROPELLANT) 


Source: rec.pyrotechnics. Posted by Chris Beauregard <cpbeaure@descartes.waterloo.edu> 
The burning rate of this rocket fuels depends much less on pressure than that of black powder. 
This widens the accetable limits of the ratio nozzle area/fuel surface area. 


Preparation 
SOdiUM Nitrate..........cceeeeeeeeeeeeeceeeeeeeees 69 


ROCKET PROPELLANT #7 (ZINC/SULFUR) 


Source: rec.pyrotechnics 
Burns very fast, producing lots of smoke. It is not a very effective propellant due to its low 
energy density. 


Preparation 
ANA Gecsctcasatedetiiescécacancitetnccnacedeaesecans 67.1% 
SUMS rss vaseacacsanasaachsraseesntvatpeneanene 32.9% 


SPACE SHUTTLE BOOSTERS PROPELLANT 


Source: NASA homepage 


Preparation 

AIUMINUM POWCEL........222::ceeeeeteeeeeeeeeeeees 16 

Ammonium perchlorate.........::::cccceeeeeeeees 69.9 

Fe2O3 Catalyst..........ccccceeeeeeseeeeeeeeeeeees 0.07 

Rubber based binder of polybutadiéne acrylic acidacrylonitrile.....12.04 
Epoxy Curing agent...........:: eee rete 1.96 
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ESTES C-CLASS ROCKET ENGINE PROPELLANT 


Source: rec.pyrotechnics, Composition from 1994 US Dept. of Labour Material Safety Data Sheet. 


Preparation 

POTASSIUM NITATC..........ccccccceeeeeeeeeneeeees 71.79 
BS OUTUUE so2aixccedcdancovatscwnduiarentuanscotsuonses 13.45 

CPA COG liar ianinntcnidsbewetengestectenmicannves 13.81 
DSU Neassassseensivteindensiniereratennen: 0.95 


BLUE STROBE ROCKET PROPELLANT 


Source: Greg Gallacci <psygreg@u.washington.edu> 

The GE silicone II is noted for having an ammonia-like odor, where the GE silicones smell more 
like vinegar. The dimensions of the rocket made with this propellant were 1 1/8 inch ID, with a 
1/2 inch core. 


Preparation 
Mix the copper oxide, PVC and silicone first, in a plastic bag. Then mix in the ammonium 
perchlorate. The stuff is said to be somewhat crumbly, and presses well. 


Ammonium perchlorate........:::::cccceeeeeeeees 63 
SOG Whi idacatoecvershacdadsdeccndvseabeesente 22 

Copper (IIOXIAE.........ccccccccceeesesteeeeeeeees 10 

a, ree ee eer re 5 


BLACK POWDER PROPELLANTS 
| | Shimizu__|Lancaster_|Urbanski_|Urbanski_|Visser___|Visser_|[ Estes 


name German American 

rockets rockets 
power | | | | | | 
powder 
a 
HMM 


a 
nitrate 
rE Cn ee 


Charcoal, |20-31 13.81 
150 mesh 
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Charcoal, 14 
40 mesh 
a a 


[Dextrin | a 


NITRATE/SUGAR-BASED PROPELLANTS 


Pp Candy propellant | Teleflite propellant 
sulfur 


COMPOSITE AMMONIUM PERCHLORATE-BASED PROPELLANTS 


pO Visser NASA 
name Shuttle booster 
rocket propellant, | 
[Ammonium perchlorate [80 
Polybutadiene | 
[Aluminum powder | 
Red iron oxide ee |) 
[Copperchromite tet 


* - Epon 815 epoxy & curing agent U 


COMPOSITE AMMONIUM NITRATE-BASED PROPELLANTS 


Pp rbarnski Urbanski Visser 

name S*dOxidizingmix — [AMT-2010. | 

Sodium nitrate EC 

Ammonium 1.99 

Goer eK 
ee 


Ammonium chloride [4 


Urethane plastic | | 10-15 
GenpolA-20polyester{ | | 
resin, 
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(1% in styrene) 
Lecithin (10% 


COMPOSITE POTASSIUM PERCHLORATE-BASED PROPELLANTS 


Zaehringer Altermann and | Altermann and | Altermann and | Altermann 
on Katchalsky Katchalsky Katchalsky and 
Katchalsky 
75 70 


Potassium 


perchlorate 
Asphalt with 
mineral oil or 
resin 


Methyl 
polymethacrylate 


THIOKOL PROPELLANTS 


These propellants are based on polyethylene sulfide rubbers mixed with ammonium 
perchlorate. According to the Thiokol Cehmical Corporation, liquid thiokol is produced by 
condensing ethylene chlorohydrin to dichlorodiethylformal, which is then treated with sodium 
polysulfide to obtain the finished product. 


The proportion for liquid thiokol to perchlorate is usually 20-40% thiokol to 60-80% 
perchlorate. There are six types of thiokol liquid polymer (LP): LP-2, LP-3, LP-31, LP-32, LP-33, and 
LP-8. According to Urbanski, the difference in the polymers lies in the degree of polymerization 
or cross-linking. Curing the thiokol polymers is done with a special curing compound, 
composition C, for 24 hours at 80o0F, then pressed for 10 minutes at 287-3100F.. Proportions for 
LP to C is 100 parts LP to 10-15 parts C. 


The table for the liquid polymers is in parts by weight. The table for composition C is in percent. 
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Thiokol Chemical | Thiokol Chemical | Thiokol Chemical 
ee a i a 
Thiokol LP [100 Cid OD—#=“ | W— #=$Ps— | T—C—‘C‘izC 
lleadperoxide | | CO 
sulfur TS 


Carbon black I Ee 
Stearicacid ft 
Dibuty phthalate] | 


Soot (or zinc 30-50 
sulfide or 
lithopone) 


WHISTLING PROPELLANTS 

Whistle rockets must be made in the same way as a standard firework whistle, in the sense that 
it must be pressed very firmly for it to produce a whistling effect. The catalyst can be any metal 
oxide, though the usual ones used are titanium dioxide, copper oxychloride, and red iron oxide. 


DANGER 
Whistle compositions should NEVER be rammed. They must be pressed or an explosion may 
result. 


| Vhryens [Barr | Steinberg [Steinberg [BestAFN3 | 
Potassium e 
—- fF 
beuowte 

Een 

[Catalyst fa 


Petroleum 3 3 42.5 +5 +3 
jelly 


STROBING PROPELLANTS 

Strobe rockets function similar to strobe stars in that the reaction oscillates between flash and 
smoulder phase. The first formula given to me by John Steinberg can have the barium sulfate 
replaced with various other metal sulfates to obtain different colors. 
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DANGER 

Copper sulfate can not be used in the first formula to produce a blue strobe. Copper 
sulfate absorbs moisture readily from the surrounding atmosphere. This moisture would 
then cause the magnesium and ammonium perchlorate to react producing heat, and 
eventually spontaneous combustion. 


PVC 
[Magnalium,-200mesh_ [23.50 | 
[Magnesium, 100mesh, flake [1.5 | 
Potassium dichromate [+5 | 


OTHER PROPELLANTS 


The zinc/sulfur mixture is not a very efficient propellant due to its low specific impulse. In 
addition, the relatively high density of zinc adds much weight to the rocket, further reducing 
the propellant’s effectiveness. 


CAUTION 
Zinc/sulfur mixtures are sensitive to initiation and can be explosive when loose. 


instr propetiant 
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FOUNTAIN #1 


Source: rec.pyrotechnics 


Preparation 

Bali MIR ATC sivciidsssvescsesemesconivenenennnes 45 
PotassiuM Nitrate.............:.cccccseeeeeeeeeees 5 
Meal POWdel..........:::cccccceeeeeereeeeeeeeeees 5 
PAPAIN ics ee sscssssaztnonmnesestrnaateecamsecndne: 45 


FOUNTAIN #2 


Source: rec.pyrotechnics 


Preparation 

Meal POWdel..........:::cccceceeeeeeteeeeeteeeees 72 
Potassium Nitrate..............ccccccceeeeeeeeeees 7 
Fea COS liscensiacentavaceeestensesetateanccannts 7 

Dark AlUMINUM biscisicccssctcccscssecsesersccencen 7 
Aluminum (-80/+120)..........cccceccesseeeeeeeeees rj 


FOUNTAIN #3 


Source: rec.pyrotechnics. Posted by Tom Perigrin <tip@lead.aichem.arizona.edu> 


Preparation 

Charcoal, sulfur and potassium nitrate are ball milled and very fine. Iron is medium coarse. After 
mixing (by diaper method), add an equal weight of course meal powder (about 1Fg to 2Fg 
equivalent), and mix that in too. 


Potassium Nitrate............cccceeeeeeeeeeeeeeees 50 
ClarcCOal.........ccccceecceseeeceeeceeeeceeeeeeees 10 
SUT acsivccwticsiacnoscnedatavaeiiadwenssanoeas 15 

PO isccatececicdecencutuscsnesedeeedestiuventenys 25 
FOUNTAIN #4 


Source: Shimizu[1], page 127 
This mixture was used in the fountains on the cover of the book. The metal powder can be 
either aluminum, magnalium or titanium. 


Preparation 
Black powder, finely powdered.............::::06 70 
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Pine CharcOal............ceccceceeeceeeeceeeeeeees 4 
Metal poWdel..........:::cccccceeeeeeeeeeeeeeeees 26 


FOUNTAIN #5 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 24 
ChlarcCOal........ceccceecceeeeeceeeceeeeeeeeeeeees 4 


FOUNTAIN #6 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 2 
ClarcOal.........ceccceecceeeecceeeceeeeeeeeeeeees 41 


FOUNTAIN #7 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 
Potassium Nitrate............cccceceeeeeeeeeeeeees 2 
CVSNCOSN eicsactinscdacdsracastzctatemaxniecesanens 4 


FOUNTAIN #8 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 8 
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Meal POWdel.........cccccccseseseeseseeeeeseeeeees 2 
FOUNTAIN #9 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 

S253 woncecteckcastenisentatctcesdaibacaitencnalad 8 
ALUMINUM... 2. cece ee eeeeeeeeeeeeeeeeeeeeneneeeees 4 
Meal POWdel.........c:ccceeeceeceeeeeeeeeeeeeneees 40 
FOUNTAIN #10 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 


FOUNTAIN #11 


Source: Homepage of Tom Peregrin <tip@lead.aichem.arizona.edu> 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeees 3 
ClarcCOal.........ccecceecceeeeeceeeceeeeeceeeeeees 1 


PAM socsdattecntiiateaticneniusttedimerettes 1 
Meal POWdel..........:::cccccceeeeeeteeeeeeeeeees 2 


BLUE FOUNTAIN 


Source: rec.pyrotechnics, posted by EFFECTS <effects@aol.com> 


Preparation 
Granulate the mixture with a small amount of alcohol. Let dry and press into tubes. Very slowly 
burning mixture. Don’t substitute shellac with red gum. 


Ammonium perchlorate.........::::ccsccceececees 7 
SEQ ALIN... ..eeeeececceeeeeseeeeeeeeeeeeeeneeeees 2 
CONDE OXID Giivssccctenscatisatessrccndbinctes 1 
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GS GAG isscccccsisccaacctnscandcatcsavetadeaascds 0.5 


GERB #1 


Source: rec.pyrotechnics 


Preparation 

Meal POWdel..........:::cccccceeeeeeneeeeeeeeeees 73 
Iron (60 MeSh)..........ceeeceeeseeeeeeeeeeseeeees 27 
GERB #2 


Source: rec.pyrotechnics 


Preparation 

The iron must be treated with linseed or tung oil. 
Meal POWdel..........:::cccccceeeeeeteeeeeeeeeees 4 

Charcoal fines.............:::cceeeeeeeeeeeeeeees 1 

Steel FiINGS..........ceeeeeeeeeeeeeeeeeees 2 


BENGAL FIRE #1 
Source: Chemical abstracts[14] 122, 595944 
Improved color, larger sparks and increased scatter radius for sparks. 


Preparation 

PN we sistusssddianhddaiteansurstadiadidebenasurnans 2-5 

CASE (ROM SN Ob sscasceissaniersazasantasntcentnaces 18-23 

FO POWCED........::cccceeeeceeeeeeeeeeeeeeeneeeees 20-25 

Al POW GOR sicsisstevasssesseciascstartaniesarsesss 2-5 

Corn Aextrin DINde!M.........cccccccceeeeeeeee sees 3-6 
Potato starch bINdel............ccccceeeeeeeeeeee 0.5-1.5 
Bai) MERATE a cscitsceteidicecadessepekbecdese balance 
BENGAL FIRE #2 


Source: Chemical abstracts[14] 122, 59595 
Increased combustion time 
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Preparation 

GI-BUP tala te acess ssisnessasaccsdecsaesssanevass 3-5 

FO- POWGEN, cavenisctivensereanseicevenscentweicens 20-29 

PN oe) V0 [=] re 4-7 
Polyvinylbutyral binder............:::::cceeee 11-17 
NH4NO3 inhibitor...........:::ccceeeeeeeeeeeees 1-4 
Ammonium perchlorate.........:::cccccceeeecees balance 


GREEN BENGAL FIRE #1 


Source: rec.pyrotechnics. Posted by Sweden <sweden@synchron.ct.se> 


Preparation 

BariUM Nitrate........ccccceccceseeeesseeeeeeees 80 
Br srceenpecaesesnneneeeseeesemseautupiestcacsa 10 
ROG GN ceccccccasccacstecscadamectedaiaaazaounts 10 
GREEN BENGAL FIRE #2 


Source: “Mengen en Roeren”[6] , page 223 


Preparation 
Barium chlorate..........0..cccccceeeecneeeeeeeees 90 
SNe AaC...... 0... ceeeeeeeeeceseeceeceesseeeeeeeees 10 


GREEN BENGAL FIRE #3 


Source: “Mengen en Roeren”[6] , page 223 


Preparation 

BariUMm Chlorate.......cccccccccccsssssssessseeeees 23 
Barium Nitrate...........cccccccsssssseeeeeeereees 59 
Potassium ChlOrate...........:::0cccccceeeeeeeeees 6 
SG ale ceseeteadecancmeendemaansavesatagiaacinnes 10 

ST GANIC GONG ate csccsscccinntcacaantateatecatacnca 1 


GREEN BENGAL FIRE #4 


Source: “Mengen en Roeren”[6] , page 223. 
Burns nice and slowly leaving little residue, but not with a green color. 
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Preparation 
Barium nitrate............0..cccceeeceeeceeeeeeees 6 


BLUE BENGAL FIRE #1 


Source: “Mengen en Roeren”[6] , page 223. 
This is a dangerous mixture since it contains a copper ammonium complex and a chlorate. 


Preparation 

PotassiuM Chlorate..........ccccccceccceeeeeeeees 6 
Copper ammonium sulphate...........:::ccccccceeee 8 
SG aC rcsactsantesectesctnicceteataianrantcsadena 1 

WillOW CharcOal.......ccccccccccceseeeeeeeeeeeeees 2 


BLUE BENGAL FIRE #2 


Source: “Mengen en Roeren”[6] , page 223. 
Burns moderately fast with a blueish-white color. 


Preparation 

Potassium ChlOrate........ccccccecssessteeeeeeees 40 
Copper sulphate...........cc:ccccccssssseeeeees 8 
COLO DMO MIU iissvicivicsscsccassconteasncradenieats 6 
GOLD FOUNTAINS | 


Lancaster Lancaster Lancaster Lancaster Lancaster Lancaster 


a a 


| 
nitrate 
|Mealpowder| 
Charcoal, 150 
men | 
100 mesh 

Charcoal, 28 


Lampblack | 


17 15 16 


a re ee 
re 


ee | 


3 


re 
po 


Iron, 20 mesh 
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Aluminum, 5 
ss TT. ff 
mesh 
consolidation | rammed rammed pressed, pressed, pressed, rammed 
ee oll funnel and funnel and funnel and 
wire wire wire 


choke clay, crimped | clay, crimped | none cardboard cardboard clay, crimped 
washer washer 


comments Use intube |Useintube |Useintube |Useintube |Useintube | Use in tube 
with 18 to 75 | with 18 to 75 | with 12 to 24 | with 12 to 24 | with 12 to 24 | with 18 to 75 
mm I.D. mm I.D. mmI1.D.,5to |mmI.D.,5 to |mmI1.D., 5 to |mm I.D. 
15 cm long 15 cm long 15 cm long 


GOLD FOUNTAINS II 


| i Perigrin [Perigrin | Perigrin | Perigrin_—[Perigrin | 


Potassium 
Antimony 


Sodium 
oxalate 


consolidation | rammed rammed rammed rammed rammed 
choke clay clay clay clay clay 


comments can be can be can be can be can be 
unchoked unchoked unchoked unchoked unchoked 


SILVER FOUNTAINS 
| Lancaster [Lancaster [Lancaster__|Lancaster__[ Blankley 


Potassium 7 5 22 
nitrate 
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Meal powder 


Aluminum, 
dark pyro 


80-120 mesh 
Aluminum, 
flitter, 10-30 


consolidation | rammed rammed pressed rammed, pressed 
pressed 


choke____|clay, crimped _|clay [clay none, [clay 
comments Use in tube Use strong Use in tube 12 
with 18 to 75 tube to 24 mm |.D., 
mm |.D. (very high 5 to 15cm 
temperature |long 
mix) 


FLOWER POT 


pacar 
| 
1 


Lampblack 
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CONE FOUNTAINS 


Lancaster _|Lancester_{shimizu 


ioe 
perchlorate 
Ammonium 
perchlorate 
Potassium 
nitrate 
Meal 
powder 
ulfur 


10 


”n 


xr 

IO) 

S 
ce 


charcoal 


Charcoal, 28 
mesh 

Iron, 60 
mesh 
Titanium, 
20-40 mesh 
Aluminum, 
bright 
Aluminum, 
flitter, 30-80 
mesh 
Magnalium, 
-200 mesh 


Shellac, 60 

267] 
consolidation | hand hand hand hand hand hand 
ee ee eee lee eee 
SET PIECE GERBS 


pi ancaster Lancaster [Lancaster 
Potassium nitrate | 
Meal powder EZ: C7 
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sulfur 
Charcoal 150mesh_ [16 | | 
Iron, 60 mesh pf 


choke pulled-in, half pulled-in, half pulled-in, half 
diameter diameter diameter 


consolidation rammed rammed rammed 


GLITTER GERBS 


pf tacaster 
[Mealpowder OB 
choke nome 


RAINS 


| i tancaster [Lancaster Lancaster 
[Mealpowder (758 
(Charcoal, 40-100mesh [250 28S 
Aluminum, dark pyro | |S 
Aluminum, bright | 


Aluminum, 80-120 
mesh 


consolidation funnel and wire funnel and wire funnel and wire 
choke none {mone [nome 


comments Use in tube with 6 to |Usein tube with 6to | Use in tube with 6 to 
9mmI.D., 7.5to 12.5 |9mmI1.D., 7.5to 12.5 |}9mmI1.D., 7.5 to 12.5 
cm long cm long cm long 


FLYING SQUIBS 


| i tancaster [Lancaster Lancaster 
Potassium nitrate [8 | 


Barium nitrate 
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Aluminum, dark pyro 
Aluminum, bright 


Aluminum, flitter, 30- 
80 mesh 


pressed 


composition; use in 
tube with 8 mm I.D. 


BLUE FIRE COMPOSITION #1 

Source: rec.pyrotechnics. post by Pierre de Reuck <pierre@icon.co.za> 

Dangerous mixture,since it contains both a nitrate and a chlorate with a copper ammonium 
compound and also a combination of chlorate with sulfur. 
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Preparation 


BMA sstec deca toce scpeiepcnacdeadelacaeeereess 15 
Potassium sulphate............:::cceeeeeeeeeeeees 15 
Cupric ammonia sulphate...........::::ccceeeee 15 
POTASSIUM NITPATC..cccccscccsscesccssscscecseness 27 
PotassiuM Chlorate..........ccccccccccceeeeeeeees 28 


BLUE FIRE COMPOSITION #2 


Source: rec.pyrotechnics 


Preparation 

Copper ammonium Chloride.........:.ccccccceeeeees 5 
Potassium perchlorate........ccccccccccesssenees 24 
SES ANN ccs cnsetencnnreprseccecictdenraneebates 2 

ASO Mev CUM arisnssrncsesenesexsssened eeetseseseans 1 


BLUE FIRE COMPOSITION #3 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 
Dangerous mixture, since it contains sulfur and a chlorate. 


Preparation 

PotassiuM Chlorate..........ccccccccccceeeeeeeeees 7 
Cop per(INSUITIDG a isccccinsccdicatistzentaacinas 2 
DVL HUE: ctoscncadeeseametounnansanerianceniuenenen! 4 


BLUE FIRE COMPOSITION #4 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 


Preparation 

Potassium Nitrate.............c:cccccceeeeeeeeeees 1 
Copper (IIOXIAE.........cccccceceeeeessteeeeeeeees 1 
PNG? C12 sepatenictni ch eadtancpiasstecntoanedabacee: 1 
cic gala (| See pennant ent ne Pa ee ener 1 


BLUE FIRE COMPOSITION #5 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 12 
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BLUE FIRE COMPOSITION #6 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 

POTASSIUM NITATC...........ccccceceeeeeeeeneneees 7.5 
Potassium ChlOrate...........::c0:cccceeeeeeeeeees 14 
Potassium SUIfate.............c0:sseeeseeeeeeeeees 7 
STU cn ccotcenstnacneivantienineciandearssneamm: 7 


BLUE FIRE COMPOSITION #7 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
Potassium Chlorate............cccccceeeeeeeeeeeees 8 


RED FIRE COMPOSITION #1 


Source: “Mengen en Roeren”[6], page 223. 
Burns at a moderate rate with a nice deep red color. 


Preparation 

StrONtiUM Nitrate...........ccccceeeeseeeeeeeeeeee 66 
Potassium ChlOrate...........::c0:ccccceeeeeeeeees 25 
Powdered shellac............::0:sseesseeeeeeeeeees 9 


RED FIRE COMPOSITION #2 


Source: “Mengen en Roeren”[6], page 223. 


Preparation 
Strontium Carbonate.............ccseeeeeeeeeeeeees 16 
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Potassium Chlorate.............ccccceeeeceeeeeeees 72 
Powdered shellac...........:c::cseecceeeceeeeeees 12 


RED FIRE COMPOSITION #3 


Source: “Mengen en Roeren”[6], page 223. 


Preparation 

STPOMTIUM AITIATC vi icccccdcaticcetcccsidadiancoees 4 
PotassiuM Chlorate..........ccccccccccceeeeeeeees 12 
StrontiUM CarbONate...........cccccccceeeeeeeeees 3 
Kauri DOWEL.........::::ccccceeeeeeeeeeeseneeees 5 


RED FIRE COMPOSITION #4 


Source: “Mengen en Roeren”[6], page 223. 


Preparation 
The vaseline/wood dust mixture is prepared by melting 6 parts vaseline and mixing in 8 parts 
wood dust. 


Potassium perchlorate........cccccccccesssesees 9 
StrontiuM Nitrate... eee eeeeeeeees 40 


ANTIMONY... 0. cece cece eeeeeee eee e ee eeeeeeeeeeeeeeee 1/2 
Vaseline/WoO0d CUSt.........cccceceseeeeseeeseneees 20 


RED FIRE COMPOSITION #5 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 
Comments: Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 

Potassium ChlOrate...........:s0c:ccccceeeeeeeeees 2 
StrONtiUM Nitrate...........ccccceeeeseeeeeeeeeeee 5 
CT ANCO al cic ivscncehdadeactesessnbscatcaxedexacens 1 
TU snasctconecnasnsnnnatenniesriaudetencenen: 1 


RED FIRE COMPOSITION #6 
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Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
Potassium Chlorate............cccccceeeeeeeeeeeees 1 
Calcium cCarbonate............ccceceeeeeeeeeeeeeees 11 


RED FIRE COMPOSITION #7 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 


Preparation 

PotassiuM Chlorate..........cccccccccccceeeeeeees 29 
StrontiuM CarbONate...........cccccccccceeeeeeeees 6 
Orange shellac pOWdel...........2::::ceeseeeeeees 5 


RED FIRE COMPOSITION #8 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 


Preparation 
StrontiuM Nitrate.............cccceseeeeees 4 
Orange shellac poWdel...........2::::ceeseeeeeees 1 


RED FIRE COMPOSITION #9 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
Strontium nitrate..............cceceeeeeeeeeeeeeee 4 
Potassium Chlorate.............ccecceeeeeeeeeeeees 13 


tt] | eee 2.5 


Shellac POWdED.........::::::ccceeesteeeeeeeeees 1 
CRE COS sischassexeesdastthsanassnavaitaesendeenis 1 


GREEN FIRE COMPOSITION #1 
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Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 

Barium Nitrate...........ccccccccssssseeeeeeereeee 7 
Potassium ChlOrate...........:c:cccccceeeeeeeeeees 3 
SO TU erclcacs dace catacorhPacncaeeenntuees 2 


GREEN FIRE COMPOSITION #2 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 

Barium Nitrate...........cccccccsssssseeeeeeeeeees 3 
Potassium ChlOrate...........:00c:scccceeeeeeeeees 8 
SOTA nietaecsateaucxtncenscaedenad 3 


GREEN FIRE COMPOSITION #3 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 


Preparation 
Barium Chlorate..........cccessssseeeeeeeseees 9 
Orange shellac pOWdel...........2::::ceeseeeeeees 1 


GREEN FIRE COMPOSITION #4 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Burns at a moderate rate with a greenish white flame. Not very convincing green. 


Preparation 

Baril NIEPATC ssincinccessadavadecesciscentecncens 3 
PotassiuM Chlorate..........ccccccccccceeeeeeeees 4 
Orange shellac pOWdel...........2::::ceeceeeeeees 1 


GREEN FIRE COMPOSITION #5 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
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Barium nitrate........0...c..cccceeeceeeeeeeeeeees 18 


PotassiuM Chlorate..........ccccccccccceeeeeeeeees 9 
LT TUK oc cse:cememnoessieinmeiauesetoual 4.5 
Shellac POWdEL........:::::::cceeeteeeeeeeeeees 1.5 
PAGS U2 a casi tiseceetchcansesssotncesndxansterees 3 
CMialC Ga hiicivisincsesatesdcacseaaviesnaciencioens 1.5 


WHITE FIRE COMPOSITION #1 


Source: “Mengen en Roeren”[6], page 223. 


Preparation 

POTASSIUM NITATC...........cccccceeeeeseeeneeeees 24 
STU sirdedctnactedeisanpessmaetndeaobaaaatanes 7 
Mia CO Gl ash catacctdinscccdesesenetarseeracandcats 1 


WHITE FIRE COMPOSITION #2 


Source: “Mengen en Roeren”[6], page 223. 


Preparation 
Potassium Nitrate............cccceeeeeeeceeeeeeees 7 


WHITE FIRE COMPOSITION #3 


Source: “Mengen en Roeren”[6], page 223. 


Preparation 
Potassium perchlorate........ccccccccccessssees 7 
Barn MUL ATC ss sescossessicsdiaadebecsnientednate 34 


WHITE FIRE COMPOSITION #1 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 6 
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WHITE FIRE COMPOSITION #2 
SOURCE: REC.PYROTECHNICS. COMPOSITION FROM “MAGIC WITH CHEMISTRY"[7], CHAPTER “COLORED FIRES” 


Preparation 

POTASSIUM NITATC...........ccccceceeeeeeeeneeeees 24 
CHa COG Astcatccctdccceceetsncatictnededolicets 1 

ON TUM sass ceneencobeninantenieecianceanseteaies 1 


YELLOW FIRE COMPOSITION #1 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 


Preparation 

POTASSIUM NITATC...........cccceceeeeeeeeeeeeeees 4 
SU TUM saacendeteaceeadacatncueattentnaestacadaces 1 
Higa ciuiscatase tiaxatdedensesieherasdctcaxteers 2 
SOGIUM CHONG sccsicsssadevecsvdaracssacietases 3 


YELLOW FIRE COMPOSITION #2 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
Potassium Chlorate............cccccceeeeeeeeeeeees 5 


YELLOW FIRE COMPOSITION #3 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
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SOdIUM OXxXalateC.........ceeeeeeeeeceeeeeceeeeeeeees 3 
SUITUN. ..... cece ceeecceeeceececceeeceeeeeeeeeaees 3 
SHEINRG, .nicisacarseadecareteacneanitecdaneedacass 1.5 


YELLOW FIRE COMPOSITION #4 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry"[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 

Potassium ChlOrate...........::ccceccceeeeeeeeeees 8 
LIT WE cosceueceanseavsnnradeunisaztduceamsecneny 2 
SOCGIUM CarbONate........cccccccceseeeeseeeeeeeeees 3 


PURPLE FIRE COMPOSITION 


Source: rec.pyrotechnics. Composition from “Magic With Chemistry”[7], chapter “colored fires” 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 

COD DEN SUIT Ate x a ticrisssescessrseidedactieleats 1 
Potassium ChlOrate.........ccccceeseeesseeeeeeeees 1 
UTR sahara caceceecctacctcscceneancaterdanednase 1 


MAGNESIUM FLARE #1 


Source: rec.pyrotechnics. Composition from “Fireworks, Principles and Practice” [2] 


Preparation 

Magnesium is corroded by some nitrates when damp. It is common practice to coat the 
magnesium before use. about 4% linseed oil, or some potassium dichromate can be used for 
that purpose. 


Bait WER ACe aiictidcoericidinadeidesiexdeeideas 22.5 
PG icep ea senteenaeineeeneenieeaniee 13 
Magnesium (grade 0)........:::ccccccssssssteeeees 35 
Potassium perchlorate........cccccccccccesseseees 22.5 
POMWGSUGN, scscoraciacsenenimsmemneienaenes 5 
MAGNESIUM FLARE #2 
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Source: Kirk-Otthmer technical encyclopedia[8], chapter ‘Explosives and Propellants’. 
Heat of reaction: 6.134 kJ/g, Gas volume: 74 cm3/g, ignition temperature: 640°C, impact 
sensitivity test: 19% of TNT 


Preparation 

SOdIUM Nitrate... eee eee eee ee eeeeeees 38 
Lite] a 10 || | Seeenenene enema heer enemas Eonar ne 50 
EA RC ce trea cma acasecnaneoiaendeeoccanacetat 5 
GREEN TORCH #1 


Source: rec.pyrotechnics 
Note that calomel is a very toxic compound. 


Preparation 

BariUMm Chlorate.......cccccccccccsssssssseseeeeees 5 
Barium Nitrate...........cccccccsssssseeeeesereeee 4 
SCAG Hades vcanarccticnnincadiendabiagiannctonts 1 
LUCAS | Srapieainireubsacacaiscdanaconpineireaaseedenics 2 


GREEN TORCH #2 


Source: rec.pyrotechnics 


Preparation 
Barium nitrate...........ccccccceeeceeeceeeeeeees 5 


GREEN TORCH #3 


Source: rec.pyrotechnics 
Dangerous mixture, since it contains both an ammonium compound and a chlorate. 


Preparation 

Barium Nitrate...........ccccccccssseeeeeeeeereeee 40 
Potassium Chlorate ..........:::::cccceeeeeeeeeees 1 

Be Ds GaN svnacecavexdescenteeteiesdenideceauieots 6 
AMMONIUM CHIOLIe...........0ccccceeeeeeeeeeeeeees 1 
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BLUE TORCH #1 


Source: rec.pyrotechnics 
Note that calomel and Paris green are both very toxic compounds. 


Preparation 

Potassium perchlorate..........:::c:ceeeeeees 5 
Copper acetoarsenite (Paris Green)...........06 2 
Dice aicrercecnaraaconavniacanaseacannunens 1 

KA NOMVG | cisecesttantedsdensntbidanndtideactadeeds 1 


BLUE TORCH #2 

Source: rec.pyrotechnics 

This mixture is incompatible with nitrates and chlorates due to the presence of a copper- 
ammonium compound. 


Preparation 

‘Sugar of milk’ is lactose. 

Potassium perchlorate........ccccccccccseseenees 24 
Copper ammonium Sulfate.............c:cccceeeeees 6 
SUGAl OF MAK icastesstecsecetasctessderstsesnass 2 

SPUD UMicoi 2 satadasensabesaonttadadiualaloesnontas 9 


BLUE TORCH #3 

Source: rec.pyrotechnics 

This mixture is incompatible with nitrates and chlorates due to the presence of a copper- 
ammonium compound. 


Preparation 

Potassium perchlorate........ccccccccccessssnees 24 
Copper ammonium Cchloride...........ccccccceeerees 6 
SES NI cuir ninieesscevecendeusueeasearodenns 2 
ASD Ma UIM wisivesinesereseteunsenesimesesenes: 1 


PURPLE TORCH #1 


Source: rec.pyrotechnics 
Note that calomel is very toxic. 


Preparation 
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StrontiuM Nitrate.............ccceeeeeeeees 7 
Potassium perchlorate........ccccccccccceseeenees 9 
COPPeEr(INOKIDGsiissscsessisssissserenzcavese 6 
CaloOMell..........cccccceeeessssssssssseeeeeeeeees 3 


AMBER TORCH 


Source: rec.pyrotechnics 


Preparation 
Strontium nitrate..............cceeeeeeeeeeeeeeeee 36 
SOdIUM OXalateC.........cceeeeeeeeceeeeeceeeeeeeees 8 


ALUMINUM TORCH 


Source: rec.pyrotechnics 


Preparation 

potassium perchlorate.........cccecessceeeeeees 13 
Fine aluminum POwWdeL.........:::::cccceeeeeeeees 6 
Flake Ali AUIM aati aiiececctdatecaressGinadedes 5 
Dextrin or lyCOpOCIUM........::::cccceeeeeeeteees 1 


RED AND ALUMINUM TORCH #1 

Source: rec.pyrotechnics 

The composition is a modification of the ‘Aluminum torch’. Suggested dimensions for the torch 
are 2.22 cm diameter and 45 cm length. 


Preparation 

Before ramming, this formula should be moistened with a solution of 1 part shellac in 16 parts 
alcohol and 1 part of this solution used to every 36 parts of composition. As this mixture is 
somewhat difficult to ignite it is necessary to scoop out a little from the top of the torch and 
replace it with a starting fire composition. Meal powder can be used for that purpose. 


Strontium nitrate..............cceeeeeeeeeeeeeeee 35 
Potassium perchlorate........cccccccccceeseeees 7 
SNe AC..... cee ceeeeeeececeeeeceecesseeeeeeeees 4 
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Coarse flake AIUMINUM...........cccccceeeee essen 4 
EV COD O GNU acsatvssdepninascaesesgennaninszaeis 1 


RED AND ALUMINUM TORCH #2 

Source: rec.pyrotechnics 

The composition is a modification of the ‘Aluminum torch’. Suggested dimensions for the torch 
are 2.22cm diameter and 45cm length. 


Preparation 

Before ramming, this formula should be moistened with a solution of 1 part shellac in 16 parts 
alcohol and 1 part of this solution used to every 36 parts of composition. As this mixture is 
somewhat difficult to ignite it is necessary to scoop out a little from the top of the torch and 
replace it with a starting fire composition. Meal powder can be used for that purpose. 


STPOMTIUAT, ITPA TC i cscacsuecinsvednsdaracseceeies 13 
SUT cal ccecaca ste zttacasesccetteedacsscanntaces 3 

Mixed AIUMINUM.........cc.cccceeceeeeeeeeeee teens 3 
EXTRA BRIGHT TORCH 


Source: rec.pyrotechnics 

According to the original text: “An aluminum torch of heretofore unheard of brilliance and 
giving an illumination, in the 2.54cm size, of what is said to be 100000 candlepower”. Testing 
with paint grade aluminum revealed that it burns very bright indeed at a steady slow burnrate 
and with little residue. It is easily pressed in tubes. 


Preparation 

Rub the Vaseline into the barium nitrate. Mix the sulfur and the aluminum separately. Then mix 
it with the barium nitrate/vaseline mixture. A starting fire mixture is required for ignition. The 
‘starting fire #1’ composition can be used for that purpose. 


BariUM Nitrate...........ccccccccssssseeeeeeereees 38 
Mixed AIUMINUM..........0000ccccceeeeeeeeeeeeeeees 9 
SS TUF acs cscauenoddennaninnmeiancssenaeatn: 2 

MAS GUI srancdasancniasitatuenncsabetectaagteasas 1 


SPARKLER #1 


Source: rec.pyrotechnics 


Preparation 
Potassium perchlorate........cccccccccceesseeees 40 
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Mixed titanium fines...............:cccceeeeeeeeee 40 
DY=>4 0d | 0 ee 18 
PROD Y QU alss ssisevsveeseicavsscorsentvsencienes 2 


SPARKLER #2 


Source: rec.pyrotechnics 


Preparation 

PotassiuM Nitrate.............::cccccseeeeeeeeeees 14 
SUH saccandciteatethtncanccrsatcantaseateaneaats 3 
CHAN CO al avhroiscasiexsedsGebsesavhcaasectncsacers 3 
PAU see cdestraxtnvneisvnactdemaais 2 
BiNel...........ceccceeeeeeeeeeeeeeeeeeeeeeeeeees qs 


SPARKLER #3 
Source: Chemical abstracts[14] 122, 59596 
Better visual effect, better spark lifting altitude. lower combustion rate, and better safety. 


Preparation 

CMM ANGO All aieiaiseceeancedndsstneseccthecdesauaiss 5-20 
NitroQuanidine...........cceeceeeeeeeeeeeeeeees 10-20 

Ti or Mg/Al alloy powder (as spark forming component).....10-20 
Fe-powder (spark forming).........2::ccceeeeee 10-30 
PotassiUM Nitrate........cccccccceeeeeeeeeeeeees balance 
SPARKLER #4 

Source: rec.pyrotechnics, posted by Footleg <chm5pf@sun.leeds.ac.uk> 
Preparation 

Potassium perchlorate........ccccccccceesseenees 60 

ALUMINUM .,.......cceceeeteeeeeeeeesseneeeeeeeeeees 30 

DOU tscncecececcanicaarcacpicteerebetabonaests 10 

SPARKLER #5 


Source: rec.pyrotechnics, posted by Footleg <chm5pf@sun.leeds.ac.uk> 


Preparation: 
Dextrin binder can probably be used. 
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POTASSIUM NITATC...........ccccceeeeeeeeeeeeeeees 14 
TUF ccesescauniee venennranteraencianssunietenci 3 
Car CO Al catecciscsatnatcnsnasscatalanacaneteacnens 3 
PRA basasiscccscstacnncaitsavessteccecdccronons 2 


SPARKLER #6 


Source: rec.pyrotechnics, posted by Footleg <chm5pf@sun.leeds.ac.uk> 


Preparation 

BariUMm Chlorate.......ccccccccccsssessssssseeeeees 16 
Aluminum flitter..........ccccceeeeeeeeeeeeees 24 
SS WG caancaraccdceaseactadcacoeasarawantcaatecs 3 


SPARKLER #7 


Source: rec.pyrotechnics, posted by Footleg <chm5pf@sun.leeds.ac.uk> 


Preparation 
Strontium nitrate..............cceeeeeeeeeeeeeeeee 5 
SHG UFIG sescicscarestaceucsdectaceenahssvecccaivacs 1 


SPARKLER #8 


Source: rec.pyrotechnics, posted by Footleg <chm5pf@sun.leeds.ac.uk> 


Preparation 

Potassium perchlorate........cccccccccccesseeeees 50 
FING Al UI G iM iacatscenivedetevedrssacasaineraress 35 
DEXEN DM isissiasccnsctnatatadacssnindasdaondatnteninn 15 


SPARKLER #9 


Source: rec.pyrotechnics, posted by Footleg <chm5pf@sun.leeds.ac.uk 


Preparation 

POTASSIUM NITATC...........cccceeceeeeeseeneeeees d 
STIG: tearascnteeseamndnnnteanicariduceanuenenen: 2 
CTA CO AN sicrcctsctsnsnccussacaentatanctateansentnt 4 
POU sassccatercdintaatdestatzadecedesssaedcns 3 
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SPARKLER #10 


Source: rec.pyrotechnics. Original by Bruce Snowden, post by Sweden <sweden@synchron.ct.se> 

The composition burns very fast and explosively if one doesn’t pay extreme attention towards 
the diameter of the sparkler. It is found that if the comp is thinner than 1.8 mm then the 
propagation stops. If the diameter is more than 2.0 mm the burning is too fast, sending sparks 
all the way down to the ground. Another severe problem is keeping the ingredients mixed in 
the suspention. The Ti has a very strong tendensy of ending up in the bottom of the test tube, 
making a plug. Another problem is that after the first dipping and subsequent drying, the 
second (and last) dipping has to be performed very, very fast or else the first dipping is spoiled, 
hence the bound dextrin is redisolved. Using coarser perchlorate, finer titanium and making the 
dipping mixture thicker (by using less solvent) may solve these problems. 


Preparation 

potassium perchlorate.........cccecesceeeeeeeees 47 
TITAN UM eeissnsscindaniatnarcnariedeccsainatnnnd 47 
EIN ccsaceesenceenn ees ocammectacnstantinteentd 6 
SPARKLER #11 


Source: rec.pyrotechnics. Inventor of this composition is Bruce Snowden. posted by Sweden <sweden@synchron.ct.se> 


Preparation 
The aluminum is probably supposed to be atomized, but experimentation is required. 


Potassium Nitrate..............:cccccceeeeeeeeeees 14 
GUITARS scoccdd sees scavecaianiteundiidacatinbeanats 3 
TANG a basdiniacteaveanesrcacnsaveenssnsaauamnnens 3 
PAPA ciciansstesantnaacneivaanatnandeaancndeen 2 
BWGAGN: sscdetcosesarstvavisotesssasticetigaronie qs 


SPARKLER #12 


Source: rec.pyrotechnics. Original is by Bruce Snowden. Posted by Sweden <sweden@synchron.ct.se> 


Preparation 
Guar gum comes from the seeds of the legume Cyanopsis Psoralioides. It should be possible to 
substitue red gum. 


Potassium perchlorate........cccccccccceesesees 40 
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Mixed titanium fines................cc:cceeeeeeeee 40 


DC XEMW Gc tsceceascsseccedidsesceatucnneeiised 18 
PROD Y! QUAM cscacestesssessansnscsesxezssenivenis 2 
SPARKLER #13 


Source: “Mengen en Roeren” [6], page 224. 


Preparation 

Mix the composition with a 10% dextrin solution in water, and dip iron wire or wood in the 
moist compositon. Adding 500 parts strontium nitrate will produce a red color, adding 60 parts 
barium nitrate will produce a green color. 


Potassium ChlOrate........ccccccceseesereeeeeeeees 300 
AlUMiNUM Granules...........::cceeeeeeeeeeeeteeees 60 

CC THAROOG len cecatseeeinsestverdeecaseeetceececcaeds 2 
SPARKLER #14 

Source: rec.pyrotechnics. Posted by Tom137 <tom137@aol.com.Composition from Weingart[5], p. 190. 
Preparation 

Potassium perchlorate........ccccccccccceeeenees 10 
Aluminum, finely powdered............:::ccee 7 
OEM nctcatteanocadeectanuissncsateneacetencea S 

NV AUG idiccctcecerteemeaantceciececciommnentens 20 

WHITE SMOKE 


Source: “Mengen en Roeren” [6], page 224. 


Preparation 
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RED SMOKE 


Source: “Mengen en Roeren”[6], page 224. 


Preparation 

Potassium Chlorate........::ccccccceeeeseeeeeeee 15 
para-nitroaniline red............c:cceeeeeeeeees 65 
LACh OSG se cccrcccsdavayic inedonseduesesnscreevesioes 20 


GREEN SMOKE 


Source: “Mengen en Roeren”[6], page 224. 


Preparation 

SVNMENSTIC INGIGO vesecesessisonedeveoesesevereestys 26 
Auramine (yellOW)........cccccccceceeeeeeeeeneees 15 
PotassiuM Chlorate..........ccccccccccseceeeeeeees 35 
LACTOSG ie cnctieaciessusavseasstacacsenaiesaivecens 26 


SMOKE COMPOSITION #1 


Source: rec.pyrotechnics 
Different sources mention differnt compositions. The most often mentioned one is given here. 


Preparation 

The mixture is most succesfull when prepared by melting the sugar and potassium nitrate 
together on low heat, but this requires good stirring, and there is a risk of accidential ignition. 
The molten mixture can be poured in cardboard containers and a fuse insterted while the 
mixture solidifies. 


SMOKE COMPOSITION #2 


Source: rec.pyrotechnics (composition is an U.S. military smoke composition) 
The mixture is difficult to ignite. Hexachloroethane is poisonous, and can be replaced by 72 
parts PVC. This, however, makes the mixture yet harder to ignite. The zinc oxide can be replaced 
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by titanium dioxide (2 parts ZnO replaced by 1 part TiO2). The smoke is slightly irritating and 
not suitable for indoor use. 


Preparation 

FUNC ORIG Ga ecd cst aitcaiocsidexttcousensenn 45 
Hexachloroethane........cccccccccceeeeseeeeeeeeees 45 
Pa APA ccaiesnsascdacaanieatatnantatesnaaanseets 10 


SMOKE COMPOSITION #3 


Source: “Spelen met vuur"[9] 


Preparation 


SMOKE COMPOSITION #4 


Source: “Spelen met vuur"[9] 


Preparation 


SMOKE COMPOSITION #5 

Source: Kirk-Otthmer technical encyclopedia[8], chapter ‘Explosives and Propellants’. 

Heat of reaction: 2.579 kJ/g, Gas volume: 62 cm3/g, ignition temperature: 475°C, impact 
sensitivity test: 15% of TNT 


Preparation 

DACs avnnsinieseaussieneeauntiuaaimaeuninensnue: 69 
Potassium perchlorate........cccccccccccesssenees 19 
HexachlorobenZene.........cccceecceceseseeeeeeeees 12 
COLORED SMOKES 


[J stiniau [Pinko | shimiau [shimieu [Pinko [Shiniau [shimiau[Shiniau [Pinko [Faber _ | 
fcoior [tue [aive [ree [red [Red [violet | velow | vellow | velow | arown | 
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Potassium 28 33 28 25 24 26 24 

a a a GG 
Potassium 

mee | {| f fo fo } PoP PP 


fsulfur | 


tt 
SE —————SE————————————EEee 


|Lactose | 


Quinoline 
Yellow 


Para |ParaRed | 


Methylene 
Blue 


a 

ee ee a 
fauramine | | fo | |_| |_| |_| _] 
eS A a a) A a a a a 


lsand 


Calcium 
— 


a 
Pitch = 


Sodium 
cae 


|Dextrin | 


WHITE SMOKES 
|p | Shidlovsky 


potassluin enolate 20 

Potasium vate | |__| 
[Ammonium chloride [50 45 | CT CT 
|Hexachloroethane [| | | CdS | 
Zincpowder | 

Zincoxide | 

sulfur | 

fRealgar | 

[Naphthalene [20 

[Montanwax | 12 

Kieselguhr | 

[Charcoal 10 | 
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flampblack | | 
[Cinnamicacid | |e 
lactose | | 


Fe 


GREY SMOKES 


pfizer 
Potassiumnitrate {10 
Zincpowder 25 
Zincoxide 
Calcium silicide | 
[Colophonyresin, (SP 


BLACK SMOKES 
| Lancaster [Lancaster [Shimizu [Shimizu [Shimizu | Shimizu [Shimizu _| 


rece | | TL 
pe pnlolate 

a a a 

Potassium nitrate | [60 

a a a a ce | 
————————————EE 
[Naphthalene | es Ee Ee 

eer PT | ft 
powder 


sulfur 


ewer || | 1 

Sawdust | ies 
ftiquidtar i i i CC Cir 
[charcoal —+[| Si i CY Cd TCSdSCOC~i Cd 
Redgum [| said Cid SSC SSCSdS 
Dextin | iS 
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FLASH #1 

Source: Lancaster[2], listed as ‘Thunder #1’. 

The sulfur can be replaced by antimony trisulfide and the sound of a salute made with this 
composition will change very little. 


Preparation 

potassium perchlorate.........ccceceseeeeeeees 50 
ADIN ice cecrtecccccernennszed masescecacsooseses 23 
SOUT UU crete deter evensvexesastereceeestcetes 27 


FLASH #2 


Source: rec.pyrotechnics, Listed as ‘Ellern #121’ in Ellern [4]. 


Preparation 
potassium perchlorate.........ccecesseeeeeeeees 70 
AlUMiINUM (dark PYFlO)......ccccceeseeteeeeeeeees 30 


FLASH #3 


Source: rec.pyrotechnics 
Larger percentage of aluminum results in a stronger flash. This composition is slightly less 
sensitive than the usual perchlorate mixtures which also contain sulfur. 


Preparation 

Potassium perchlorate..........:::c:cceeeees 65...70% 

AIUMINUM POWCEL........22:::ceeeeeteeeeeeeeeeeees rest (up to 100%) 

FLASH #4 

Source: rec.pyrotechnics. Post by Mark Anthony Messina <messim3@hall103.its.rpi.edu> 
Preparation 

Potassium perchlorate........cccccccccceseeeeees a 

Aluminum, 400 mesh............cccccccseeeeeeeees 3 

SUNT UM cidicccadccansusssnnctnaratiuciotensnonse? 1 

FLASH #5 


Source: rec.pyrotechnics. Post by Bill Nelson <billn@hpcvaac.cv.hp.com>. Composition from Allen's book. 
This is a relatively safe flash composition. Burns with a brilliant white light in an open tube, or 
when unconfined. When well confined, it produces a loud, low pitched report and a short but 
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intense flash. 


Preparation 

Potassium Nitrate............cccceeeeeeeeeeeeeeees 50 
SLATS ies taxes sacanchcaancoustecearkanenseancnsa 30 
PUPAL igiciessescsescazesesinaanieccseruseuonans 20 
FLASH #6 


Source: rec.pyrotechnics. Post by Patrick Arnold <pcats@cryton.demon.co.uk 
Comments: Can be ignited by a fairly low temperature flame, and produces a greenish flash 
when magnesium is used. Burns very fast, and produces a loud report even in an open container. 


Preparation 
Magnesium or AIUMINUM.........:.::eceeeeeeees 1 
Barium SUIfate............cccceeesteeeeeeeeeeneees 1 


FLASH #7 


Source: rec.pyrotechnics. Post by Barrie Hiern <ilikecou@nevada.edu> 
Relatively insensitive. 


Preparation 

Barium Nitrate...........cccccccsssssseeeeeeereeee 4 
Alumium (fine mesh)..........c..cccceeeeeeeeeeee 2 
SUIT Us catnenrniaicaseunaumuersinmvarsusesaednes 1 


FLASH #8 


Source: PML mailing list, post by Bill Ofca <ofca@mhv.net> 


Preparation 

Dampen the mix lightly with water and mix thoroughly such that the material is crumbly but 
then packs tightly into a ball. If it is at all greasy feeling or mushy, there is way too much water. 
Save some dry mix on the side just in case it becomes too wet during the dampening. Granulate 
the damp comp by rubbing the packed ball over a 20 mesh screen. Do not use any screens larger 
than 20 mesh. If the screen plugs, the comp is too damp. Add more dry comp and thoughly mix 
in. After drying the granulated powder, it can be used in flash bags. About 3 to 5 grams works 
well in a 3 inch shell. Experimentation is needed to adjust the amount of burst for good results 
with different stars and shell construction. This powder can also be used ungranulated, in a 
central flash bag, in larger shells. 
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POtASSIUM NITATEC...........ccccceceeeeeeeeneeeees 3 
Potassium perchlorate........ccccccccccesseeeees 3 
Dark aluminum (USB 809)............ eee 3 
Barium Nitrate............ccccccsssssseeeeeeeeeeee 1 
Antimony sulfide (CN).........c:ccccccccceesenees 1 
SU TUG: ccotcscnseseanavnteetiacivadideteectivas: 1 

DOXUD Didssinsctaisinasatnsasesainaancanasatacanta 1/2 


FLASH #9 

Source: rec.pyrotechnics. Post by Wouter Visser <wfvisser@stud.chem.ruu.n|> 

The use of permanganate in pyrotechnic compositions is not recommended, since it is unstable 
and will decompose over time. Also, like all flash mixtures, this mixture is quite sensitive and 
powerfull. Great care should be taken when handling this mixture. 


Preparation 

Potassium permanganate.........:::::cceeee 12 
PU Taeiig (011) Meee eeeernee eet rere een 7 

SUT ce sscscecsendivne mercer sanseedatinannies. 10 


FLASH #10 


Source: Shimizu[1], Page 44 
Listed as a report formulation. 


Preparation 

Potassium perchlorate........ccccccccccsessenees 80 
PN (Use ila ( 011, Seer eee ere ere nearer nenenanennns 27 
SPIT, su cccsccusceonenenendenaxauseuesmenedenies 3 


FLASH #11 

Source: Shimizu[1], Page 44 

Listed as a report formulation. Shimizu states that this composition produces the loudest report 
obtainable with a pottasium perchlorate/aluminum/sulfur composition. 


Preparation 
Potassium perchlorate........ccccccccccesseeees 64 
PAD iced ececexesertusemeneveneszssecasecocecas 23 
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FLASH #12 

Source: Shimizu[1]. Page 44 

Listed as a report formulation. This composition produces slightly less noise than “Flash #11”, 
but is safer to handle than similar compositions containing sulfur. 


Preparation 
Potassium perchlorate........ccccccccccessserees 72 
ATUIUMescccsesecececeoreversdenerescececerecene 28 


FLASH #13 


Source: Lancaster[2], page 120 
Listed as a report formulation 


Preparation 
Barium nitrate...........cc.cccceeeeeeeceeeeeeees 68 


H3 BURSTING CHARGE 

Source: Shimizu[1]. Page 207 

This energetic burst charge is used for small diameter shells (2...3 inch), since it makes a large 
and symmetrical burst possible. Besides the composition below, a ratio of chlorate to hemp coal 
of 10:3 is also popular. The sensitivity of this mixture to shock and friction is unexpectedly low, 
as long as the composition does not come into contact with sulfur or sulfur compounds. 


Preparation 

Potassium ChlOrate........ccccccceseessreeeeeeees 75 
Hemp coal (or Paulownia COal)..........:ceeeee 25 
Glutinous rice starch..........cccssseeeeeeees +2% 


POTASSIUM PERCHLORATE BURSTING CHARGE #1 

Source: Shimizu[1]. Page 208. Listed as ‘KP burst charge’ 

This energetic burst charge can be used for small shells, but is unsuitable for the smallest 
diameters (2...3 inch). It is much safer to handle than the H3 bursting charge since it contains no 
chlorates. 
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Preparation 


Potassium perchlorate..........:::c:ceeeeees 70 
Hemp coal (or Paulownia COal)..........:cceee 18 
SOTA astccdececeesadeassacecesanatetossadadaces 12 

Glutinous rice starch.........ccccesseeeeeeeees +2% 


POTASSIUM PERCHLORATE BURSTING CHARGE #2 

Source: Shimizu[1]. Page 210 

Shimizu lists this composition as ‘burst charge No. 5’. This compositions sensitivity is quite low, 
although higher than that of black powder. The explosive force of this composition is lower 
than that of the ‘Potassium perchlorate bursting charge #1’. This burst charge is often used in 
shells of middle and large diameter (6...10 inch). 


Preparation 

Potassium perchlorate..........:::c::ceeeees 70 
Hemp coal (or Paulownia COal)..........:ccceeee 30 
Glutinous rice starch..........cccssseeeeeeees +2% 


POTASSIUM PERCHLORATE BURSTING CHARGE #3 

Source: Shimizu[1]. Page 210 

Shimizu lists this composition as ‘burst charge No. 44’. The potassium bichromate catalyses the 
decomposition of the potassium perchlorate. This composition’s sensitivity is quite low, although 
higher than that of black powder. The explosive force of this composition is lower than that 

of the ‘Potassium perchlorate bursting charge #1’. This burst charge is often used in shells of 
middle and large diameter (6...10 inch). 


Preparation 

Potassium perchlorate........cccccccccceeseenees 70 
Hemp coal (or Paulownia COal)..........::ceeeee 30 
Potassium bichromate.............ccssseeeeeeeees 5 
Glutinous rice starch..........cccsssseeeeeeees +2% 


POTASSIUM PERCHLORATE BURSTING CHARGE #4 

Source: Shimizu[1]. Page 210 

Shimizu lists this composition as ‘burst charge No. 46’. The potassium bichromate catalyses the 
decomposition of the potassium perchlorate. This composition’s sensitivity is quite low, although 
higher than that of black powder. The explosive force of this composition is higher than that of 
the ‘Potassium perchlorate bursting charge #1’, especially when the particle size of the carbon is 
small. 
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Preparation 

Potassium perchlorate........ccccccccccesseeeees 70 
Hemp coal (or Paulownia COal)...........:cceee 30 
Lampblack..........:eccceceeeeseeeeeeeeeeeeeeeeees 25 
Potassium bichromate...........:cccsseeeeeeees +5% 
Glutinous rice starch..........cccseseeeeeeees +2% 


SMOKELESS FLASH POWDER 


Source: “Mengen en Roeren” [6], page 224 


Preparation 

Z ib CO MIMI ercrvrxesecexsccctsececrrrcleracseies 28 
Zirconium hydride..........:::cceeeeeeeeeeeeeees 7 
MOQ GSI UM acccccdcccdsntcasteresesertidecctiedeass 7 
Barium Nitrate.............ccccccecssseeseseeeees 30 
BariUM OXYE........:ccceeeeeeeeeeeeeeeeeeeeenees 25 
PRICE Sher CIN seat ieacnssGedascivsbetecnibeantdeaace 5 


PHOTOFLASH 


Source: Kirk-Otthmer chemical encyclopedia[8]. Chapter ‘Explosives and Propellants’. 

Heat of reaction: 8.989 kJ/g, Gas volume: 15 cm3/g, ignition temperature: 700°C, impact 
sensitivity test: 26% of TNT. half a pound of this flash delivers 120 million candlepowder. It is 
used in the M120A1 and M112A1 flare cartdriges. 


Preparation 

Aluminum (20 micron; atomized).............:000 40 
Potassium perchlorate (24 micron)............00 30 
Barium nitrate (150 micron).............00000008 30 


PURPLE FLASH 


Source: rec.pyrotechnics 


Preparation 
MaQNne@SiUM..........:cceeeeeeeeeeeeeeeeeeeeeeeeeees 10 
Potassium perchlorate........cccccccccssseeeees 10 
CUD IIG OXIGS eninenssnsectersescrtenmeseanciads 3 
StrontiuM Nitrate.............ccccceeeeeeees 3 
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YELLOW FLASH 


Source: “Spelen met vuur"[9] 


Preparation 
MA QNGSIUIN cesc:cccectiorscx cued nesteessceenidensns 1 
SOCIUM Nitrate... cceseeessteeeeeeeeeeees 6 


GREEN FLASH 


Source: rec.pyrotechnics 


Preparation 

potassium perchlorate.........cccceessseeeeeeees 6 
DAriUM Nitrate... eee ceeesteeeeeeeeeeeees 3 
AIUMINUM POWCEL........22:::ceeeeeeeeeeeeeteeeees 5 


PERCHLORATE/ALUMINUM-BASED FLASH POWDERS | 


name European |European’ | U.S. mix #1 | U.S. mix #2 | U.S. mix #3 | Flash 
ill callie =" 
a 
perchlorate 


Aluminum, 
German 
black 


Aluminum, | 34 
dark pyro 


re ee 


Antimony 
trisulfide 


Titanium, 
sponge (or 
flake) 


fcab-ost [| 


PERCHLORATE/ALUMINUM-BASED FLASH POWDERS II 
| Shimizu |shimizu_ [Allen Allen [Allen Allen 
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Thunder #3 | Thunder #4 
Potassium 

perchlorate 

Aluminum, | 23 2 

dark pyro 


72 
8 


Aluminum, LC 

-325 mesh 

Antimony 

trisulfide 

PERCHLORATE/ALUMINUM-BASED FLASH POWDERS III 

| Pyro-Tec_ [Allen {Allen [Allen [Allen [Allen 


name Cba formula | Rozzi Orl formula |Oma 

ee a ee ee 
Potassium 50 61.5 

meee eed 

Aluminum, | 25 36 

Ee 


Antimony 
trisulfide 


Klofkorn MC 341 


ae 
Mil-spec 
M-80 
simulator 
pel 
perchlorate 
Potassium 
nitrate 
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Antimony 15.5 3 35 2.5 
trisulfide 


Aluminum, | 42 23 47 25 15 22.5 
dark pyro 
PERCHLORATE/ALUMINUM-BASED FLASH POWDERS V 
| Weingart [Weingart [PGi [PGI [PGI APN 
name Titanium Titanium Titanium Tenge 
salute salute salute aie 
Potassium 
perchlorate 


a 
ptigint flake 

30 res 

sawdust, or 

wheat hulls) 


PERCHLORATE/MAGNALIUM-BASED FLASH POWDERS 


| cl 
Potassium perchlorate 
Magnalium, -325 mesh 


PERCHLORATE/NITRATE/ALUMINUM-BASED FLASH POWDERS 
| Allen Allen [Allen [Allen [Allen [Degn__ 


name Young/Hitt | Craig 
Formula formula 
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Aluminum, 5 31 36 25 
dark pyro 


PERCHLORATE/MAGNESIUM-BASED FLASH POWDERS 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


fompyo | | 
dark pyro 
rower | | fT 
powder 
es ee ee 


Cab-o-sil | | 


PERCHLORATE-BASED REPORT COMPOSITIONS | 
[Alien allen [Allen [begn [allen [Davis [Allen [Davis _] 


name Craig Hitt 
formula 
formula || 


Potassium 57 38 78 70 55 55 34 
perchlorate 
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Barium 23 
nitrate 


sulfur [382i | tt 
Charcoal, 33 
ear | | | | | [| PP _ 
Antimony 25 27 35 

trisulfide 


Sodium 30 

moe | | | 
sawdust, [5 | TT 
Rosin, | tt 
[Benzene | | RT 
Ea PE (ST | 
Paraffin, = | | oP 


PERCHLORATE-BASED REPORT COMPOSITIONS II 


ple sm 
name Hitt formula | 
[Antimony trisulfide [42 
[Lampblack(orcharcoa, {| | 
jairfloat) 


MAG/55 FLASH POWDER 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


Gregory 
Potassium perchlorate [64 HO 
5 SS 


Aluminum, bright flake 
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Aluminum, atomized a 
Magnesium, 400 mesh 
Magnesium, 200 mesh 


Cab-0-Sil 
Potassium dichromate 


PHOTOFLASH POWDERS | 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 
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Lycopodium = |23.5 
powder 


Beefsuet | PT 


PHOTOFLASH POWDERS II 


CAUTION 
Magnesium-based flash powders are more sensitive and violent than those made with 
aluminum. Individuals inexperienced with flash are encouraged to avoid such compositions. 


DANGER 

Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark and 
friction. 

DANGER 

Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


DANGER 
Chlorate and red phosphorus mixes are extremely sensitive and highly dangerous, and 


can explode with little provocation. Even experienced individuals are encouraged to 
avoid such compositions. 


Fortunes in Fortunes in Standard unknown SA Cyclopedia 
Formulas Formulas Formulary 


chlorate 
Aluminum, 
Magnesium, 
powder 


Antimony 
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aa a (a 
oxide 

fignoronte || 
lignosulfonate 


Sodium 0.03 
2-ethylhexyl 
sulfate 


Trichlorophenol Po 


Hydroxyethyl 1.30 
cellulose 


PHOTOFLASH POWDERS III 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


CAUTION 

Calcium metal and calcium hydride react with water exothermically to evolve hydrogen 
gas. Compositions containing calcium metal or calcium hydride should be sealed against 
moisture and not be stored. 


DANGER 
Potassium permanganate mixes are regarded as sensitive and unstable. They should not 
be stored under any circumstances. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


DANGER 

Barium peroxide is unstable and prone to spontaneous decomposition. Flash mixtures 
made with barium peroxide should not be stored under any circumstances, and extreme 
caution must be exercised when handling such compositions. 


Cyclopedia 
2,098,341 composition 
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pecnome | fF 
perch loliete 

pene | TE 
perch lols 

SUES 


pemangnae| ff PP 
permanganate 

[Barium nitrate | a Ee ee ee 
ea a a 
peroxide 

Aluminum, 12.5 +4 

Ea A a 
Magnesium, 

fw” JF 
Magnalium, 

Fie a 


Calcium/ 
magnesium 


[Calcium metal | | 

Calcium 

a 
aca ae ES 
oxide 


Silica a ee | 


PHOTOFLASH POWDERS IV 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


CAUTION 

Calcium metal and calcium hydride react with water exothermically to evolve hydrogen 
gas. Compositions containing calcium metal or calcium hydride should be sealed against 
moisture and not be stored. 
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AMCP Kirk- AMCP Ellern Ellern ™1316 
de iene ee ed 
conn 
perchlorate 
mee ded 
nitrate 


M46 #48 Pfp 054 
Photoflash 


a 


atomized 
(ae 
fi 
| 
metal 


6 
| 
34 


Aluminum, 
flake 
oi 
ne 


Calcium 
fluoride 


a 
a 
ae 


PHOTOFLASH POWDERS V 


CAUTION 

Calcium metal and calcium hydride react with water exothermically to evolve hydrogen 
gas. Compositions containing calcium metal or calcium hydride should be sealed against 
moisture and not be stored. 


| si Ellern = [71316 = [T1316 ~—- | TM1316~—- | TM 1316 ~—- | TM1316 «| TM1316 
Pfp 648 —«| Pfp 661 Pfp 673 Pfp 675 Pfp 679 Pfp 685 


pesmnel | 
perchlorate 

entivate| | TL 
perchlorate 

Fa A GO 
nitrate 


Fe A 
nitrate 

Aluminum, 50 43 

Ed La A Gan 
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Aluminum, 30 (16y) 
ia 


Silicon | 


ee 
Boron | TT 


PHOTOFLASH POWDERS VI 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 

with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 

CAUTION 

Calcium metal and calcium hydride react with water exothermically to evolve hydrogen 
gas. Compositions containing calcium metal or calcium hydride should be sealed against 
moisture and not be stored. 


fs T1316— | TM1316 =| TM1316 =| TM1316 = [TM1316 ~— | T1316 —_— | T1316 
Pfp 694 Pip 695 Pip 716 Pip 717 Pip 718 Pip 723 Pip 726 


perchlorate 
Sodium 
perenorate 


Calciurm/ 
magnesium 


fluoride 
borohydride 


PHOTOFLASH POWDERS VII 


CAUTION 
Magnesium-based flash powders are more sensitive and violent than those made 
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with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


p13 16 SA Cyclopedia __| SA Cyclopedia 
Pfp 699 Slow photoflash_ |Slow photoflash | Patent 3,726,728 


pene | 
perchlorate 

pert | PP 
perchlorate 

pennants | | 
perch lorate 

a a a a 
ch oleate 


Bariumnitrate | 10 8S 
i 

Atrium ake ffs) 
[Magnesium fine | 86 BO 

Calci um/ 

i a a a 
Shellac | 8G 
Beefsuct | 


CHLORATE/ALUMINUM-BASED FLASH POWDERS | 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


name 


is 
perchlorate 


Antimony 


Aluminum, 
dark pyro 


CHLORATE/ALUMINUM-BASED FLASH POWDERS II 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


DANGER 

Chlorate/realgar mixes are extremely sensitive and highly dangerous, and can explode 
with little provocation. Even experienced individuals are encouraged to avoid such 
compositions. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 
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}sulfur | 


Antimony 
oe 


}Realgar | 


Lampblack he ee a es a 


Barium 
carbonate 


CHLORATE/ALUMINUM-BASED FLASH POWDERS III 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


Pp Weingart Allen Allen 
Potassium chlorate 
sulfur 


Antimonytrisulfide [| 
Aluminum, dark pyro [9478S 


Charcoal 


CHLORATE/MAGNESIUM-BASED FLASH POWDERS 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


po PyroTee  Pyrotece 
Potassium chlorate (a C~ 


73 
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CHLORATE-BASED REPORT COMPOSITIONS | 
DANGER 
Chlorate and red phosphorus/realgar mixes are extremely sensitive and highly dangerous, 
and can explode with little provocation. Even experienced individuals are encouraged to 


avoid such compositions. 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 


and friction. 


Toy Pistol 
lo Cap 
Potassium 
nitrate 


5 
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CHLORATE-BASED REPORT COMPOSITIONS II 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


Oe eee 
Labs 
pre | fms | | | | 
formula 
chlorate 
moe | | | | 
nitrate 


sulfur | 5 Effet 


sro | | FE 
airfloat 

Antimony | 29 37.5 50 5 36 
tone | PEP 
pow | | FE 
powder 

Rosin, (14 T 
Redgum fo 


CHLORATE-BASED REPORT COMPOSITIONS III 
DANGER 


Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


| Allen 

Potassium 56 67 

I a ae 

Potassium 12 

IL 
30 


30 16.5 


Antimony 
trisulfide 
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Charcoal 
airfloat 


Lampblack 


Calcium 
carbonate 


NITRATE/ALUMINUM-BASED FLASH POWDERS 


CAUTION 

Nitrate/aluminum compositons commonly create basic conditions evolving heat, which 
may lead to spontaneous combustion. 1% to 2% of boric acid should be added to counter 
the reaction. 


| Allen [Lancaster |MC340__ [Allen [Miller [Miller 
name Bangor Bangor 
a a a 
mewe [| 


50 
Aluminum, | 20 23 
dark pyro 


NITRATE/MAGNESIUM-BASED FLASH POWDERS 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


po Mendota Daarvisevich 
Potassium nitrate ee Fe 
Barium nitrate ee 
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Strontium nitrate ee | 


sulfur BB 


EXOTIC FLASH POWDERS | 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


DANGER 
Potassium permanganate mixes are regarded as sensitive and unstable. They should not 
be stored under any circumstances. 


Visser Visser Visser Degn Visser Visser lEdel | 


Green flash Permanganate | Purple flash | Green flash | Yellow flash | Smokeless 
flash flash 
perchlorate po 
Zirconium 
hydride 


Potassium 

Potassium 

permanganate 

Strontium 

nitrate 

Barium sulfate 


as 
Sodium nitrate PF 
Barium nitrate 21 
Barium oxide 
Magnesium, 


-400 mesh 


Sulfur 


as Le 
a a 6 
[ a Ey Si 
as 1 p28 
_ a a 
ee a LS 
a a a Ey 
i SS | LS 


ee N 
ive) 


Aluminum, 
dark pyro 


Rice starch 
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EXOTIC FLASH POWDERS II 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


DANGER 


Potassium permanganate mixes are regarded as sensitive and unstable. They should not 
be stored under any circumstances. 


Pyro-Tec Degn, Lippy, 
Palder 
ed flash Redflash Violet flash | Yellow flash 


i 
perchlorate 
chlorate 
permanganate 
nitrate 


Sulfur | 10 


Aluminum, 10 
dark pyro 


R 


0 5 34 


Magnesium, 
Strontium 
carbonate 
Black copper 
oxide 


Sodium 
oxalate 


an 
a 


a ee ee 


PVC 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


EXOTIC FLASH POWDERS III 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


CAUTION 

Magnesium/teflon mixtures have been known to ignite spontaneously, however 
circumstances surrounding such incidents are not well known. Individuals intending on 
making such a composition are urged to exercise extreme caution. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


DANGER 

Barium chlorate is unstable and prone to spontaneous decomposition. Flash mixtures 
made with barium chlorate should not be stored under any circumstances, and extreme 
caution must be exercised when handling such compositions. 


name Green flash Green flash Sanford Sanford Blue flash Blue flash 
ee ee ee ee 
Potassium 

moe | | EE 
Potassium 11 32 

es a a 
EES A 


———————————————eE 
Calcium sulfate i 


Aluminum, 
i | | fF |_|. 
Magnesium, 
Fa A A 


Prarsgeen | +i Sid 
oe 
cc CS A FS 
Fruoretanomer | | + id Sd Or 
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EXPLODING TARGET COMPOSITIONS 


DANGER 
Chlorate and sulfur/sulfide mixes are known to be very sensitive to shock, flame, spark 
and friction. 


DANGER 
Chlorate flash mixtures decompose faster than perchlorate flash mixtures and are more 
sensitive to shock, flame, spark and friction. 


CAUTION 

Magnesium-based flash powders are more sensitive and violent than those made 
with aluminum. Individuals inexperienced with flash are encouraged to avoid such 
compositions. 


po Krywontizka 
Potassium chlorate OO 


Aluminum, -325 mesh 
Calcium carbonate +5 


comments Reliably ignites from impact of standard 
velocity .22 LR projectile 


isulf 
Magnesium, 200 mesh 


WHISTLE MIX #1 


Source: rec.pyrotechnics. Composition from Ellern[4]. 


Preparation 
Potassium perchlorate........ccccccccceeeeeeees 72.5 
SOGIUM SAliCYlate.ccsisssssscsvvesrvensasssanncas 275 


WHISTLE MIX #2 


Source: rec.pyrotechnics. Composition from Ellern[4]. 


Preparation 
PotassiUM Nitrate........cccccccceeeseeeeeeeeees 30 
Potassium dinotrophenate..........::scccccceeeeees 70 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


WHISTLE MIX #3 


Source: rec.pyrotechnics. Composition from Ellern[4] and Shimizu[1]. 


Preparation 
Potassium perchlorate........ccccccccccesssseees 70 
SOCIUM DENZOAtE..........cceeeeeeeetteeeeeeeeeees 30 


WHISTLE MIX #4 


Source: rec.pyrotechnics. Composition from Oztap 


Preparation 

Potassium ChlOrate...........::c0:cccceeeeeeeeeees 40 
SOCGIUM ChlOrate...........::ceeeeeeeeeeeeeeeeeeees 10 
POTASSIUM NITATC...........cccccceeeeeeeeeeeneees 30 
Sodium salicylate...........:::::cceeeeeeeees 10 
Pala MON esscasenivevetuocsdscausssatteainenses 10 
FOIIC OXIGG ccdeiconstactiniacavidaneeebenossenes +0.2 


WHISTLE MIX #5 


Source: rec.pyrotechnics. Composition from Lancaster[2]. 
This mixture is quite sensitive to friction and shock. 


CAUTION 
Whistle compositions have a very high rate of burning and are considered explosive. 
Extreme caution must be exercised when preparing whistle compositions. 


DANGER 
Potassium picrate is a dangerously sensitive and powerful explosive compound. Its use is 
strongly discouraged. 


DANGER 
Potassium chlorate and gallic acid mixes are highly sensitive to mechanical action, and can 
ignite when loading. Use of such mixtures is strongly discouraged. 


DANGER 
Chlorate whistle compositions are sensitive to mechanical action. Use of such mixtures is 
discouraged. 
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WHISTLE COMPOSITIONS | 


[J rieniea[shimiau [Lancaster [Shimizu [Lancaster [eller [Ellem  [Oztap | 
a 


a a 
pe enipisié 

jms f Pf of | TT 
enlorate 

[Sodium chlorate [| 

aa — | 


Gallicacid =| || 
[eee ie 

benzoate 

Potassium 

hydrogen 

PerepIMnaiate 

rivopreste | 

dinitrophenate 


[Paraffin oil [Paraffin oil 


ee et eS SS 
Rediron ode [> | 


WHISTLE COMPOSITIONS II 


ef lectmuan |romutoy | [PO 
Formulary | Formulary 
poe | TE 
picrate 
move | fF 
nitrate 
come | | 
ch oa 
fine | | PE 
ch lorate 


come | | | | S|? 
chlorate 
Sodium 
salicylate 
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Redgum |3 | ET 


Paraffin 10 
oil 


Vaseline | | Et 


Red iron 1 +0.2 +0.2 
oxide 


Preparation 
Potassium Chlorate............cccccceeeeeeeeeeeees 75 
Gallic ACIC...........ceeceeeeeeeeeeceeeeeeeeeeees 25 


PERCHLORATE-BASED BURSTING CHARGES 


Shimizu Shimizu 
Whistle mix 
70 


Potassium 70 
perchlorate 


Lampblack 


Aluminum, 
German 
black 


benzoate 
Potassium 
dichromate 


[Dextrin | +2 


—_ 


CHLORATE-BASED BURSTING CHARGES 
CAUTION 


Chlorate-based compositions are more sensitive and violent than nitrate or perchlorate- 
based compositions. 


po Shimizu Rozzi Rozzi 
Small shell Small shell 


83 
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Potassium chlorate |77_ 88-4 BO 
[Charcoal 288 


Lampblack ae |: 
Rosin, 8B 
[Dextrin, 


NITRATE-BASED BURSTING CHARGES 


Shimizu 
ame BR 


OFCA BURSTING CHARGE 


fea 
Barium nttete <r 
sulfur 
[Antimony trisulfide 


BURST COMPOSITION TO CARRIER RATIOS 


It is not necessary to employ a carrier such as rice hulls or cotton seeds for aerial shell bursts, but 
using one does spread the fire more rapidly throughout the burst composition. It also conserves 
the amount of burst composition used by filling some of the space in the shell or flash bag. The 
following ratios are suggestions only; experimentation through trial and error with various 
burst charges, with or without carriers, is the best way to decide what is right to use. 


pO Shimizu Shimizu Shimizu 
[Burstcomposition [8052S 
carrier 20 
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Burst type Perchlorate-based Perchlorate-based, Perchlorate-based, 
chlorate-based nitrate-based 


BURSTING CHARGE AMOUNTS FOR CHRYSANTHEMUM SHELLS 


The following bursting charge amounts are suggestions only; experimentation through trial and 
error with various burst charges and the amount used is the best way to decide what is right to 
use. 


cn 


shell = 
diameter 


Bursting ae ae g — g 950g 1250 g 
charge 
amount 


NOTE: Black powder is the one composition in pyrotechnics that varies greatly from type to 
type. The most important component of black powder (BP) is charcoal. It is important to use 
a very reactive charcoal such as willow or grapevine that contains many volatiles (oxygen and 
hydrogen) to increase the speed of burning. 


Simply mixing the three components together does not give good results. It is usually wise 
to “impregnate” the charcoal with the potassium nitrate by ball milling the two chemicals 
together for several hours, or by the precipitation method where the potassium nitrate is 
dissolved in hot water and charcoal is added. 


The following table gives a number of BP formulas. If a specific type charcoal is required 

for a composition, it will be noted in brackets beside the charcoal percentage. Bear in mind 
that if the charcoal is not very reactive the BP will merely fizzle and burn slowly. Examples of 
unreactive charcoals are activated charcoal, and barbeque briquettes which usually contain clay. 


GENERAL BLACK POWDER 


The term “general” is applied loosely here, referring to any black powder composition that was 


not designed for a specific purpose, or if it was then the specific application was not given. 


Fo Watson Graecus Graecus Graecus Bacon Bacon Urbanski 


name Standard BP (composition | (composition | Ignis Volatilis | (composition | (composition | (composition 
as of 8th as of 8th as of 1249) as of 1252) as of 1300) 
century) century) 
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Potassium 75 66.66 69.22 50 41 37.5 67 
nitrate 


a A CE 


GENERAL BLACK POWDER II 


Arderne Whitehorne Bruxelles British Allen Allen Allen 
Studies Government 


(laboratory (composition | (composition | (powder typical typical Sodium 
recipe, as of 1560) as of 1560) made under powder 
composition contract, 
as of 1350) composition 

as of 1635) 


Potassium 50.0 75.0 75.0 76 72.7 

te fe 
Sodium 

pe tg a a ep 
[charcoal 222 —idaaas—SC=édw Cid SC«dSSC~*~*idSSS~C*d SSCS 
a CE 7 


LIFT-SPECIFIC POWDER 


The following composition is optimized for firing aerial shells from fireworks mortars. 


po Pyrotechnics Guild 
International 
[Charcoal 
sulfur 


Charcoal 
Sulfur 


FIREARMS-SPECIFIC POWDER 

These compositions are intended for firing projectiles from small-bore, hand-held weapons. 
They may also be used for lifting aerial shells from fireworks mortars, however some testing as 
to the suitability of a certain composition might be necessary. 


CAUTION 
Cocoa powders are more sensitive to friction than ordinary black powder. Accidents have 
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resulted from shaking of the composition in a canvas sack. 


a a a a | 
Abel 
name English English German 
Cocoa Cocoa Cocoa 
powder | Powder II Powder II 


Een a a a 
nitrate 
straw) a straw) straw) straw) straw) 


Ea Ee 


MILITARY-SPECIFIC POWDER 


The following compositions were used in France for military purposes. Specific applications are 
listed in the table. A date as to when these compositions were put into use was not given. 


| [Urbanski |Urbanski___|Urbanski___[Urbanski__|Urbanski___[Allen____| 
name 


Cannon Sporting Normal Cannon Delay fuse 


(rifle modified powder 
powder) 
ts 
nitrate 
ee 
4o__}3_/10-12_ 


BLASTING-SPECIFIC POWDER | 
[| erearsit [Urbanski [Urbanski [Urbanski [Urbanski [Urbane [Urbanski urbanakd [urbana] 


Strong Slow No.1 No.1 No.2 No.1 black | American No.3 black No.2 black 
blasting blasting blasting Bobbinite Bobbinite blasting blasting blasting blasting 
powder powder powder powder powder 
(Petroclastite 
or 
Haloclastite) 


Potassium 75 73-77 62-65 63-66 
nitrate 
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Sodium 70-75 70-74 71-76 70-75 
mee | yf TE 
Charcoal 15 30 10-15 17-19.5 18.5-20.5 10-16 15-17 15-19 of coal- | 10-16 of 
em ei be 


starch Ps 
Ammonium 13-17 

sulfate and 

copper 

sulfate 


BLASTING-SPECIFIC POWDER II 


po avis Davis avis 
Potassium nitrate [72 Af 
[Charcoal 158 


AMMONIUM-BASED POWDERS 


These compositions were generally used as propellants, but have been largely superceded by 
smokeless nitrocellulose mixtures. 


CAUTION 
Ammonium picrate is a sensitive high explosive. 


DANGER 
Potassium picrate is a very sensitive high explosive. 


Starke 


Los 
name Amide powder Ammonpulver Brugere powder |Gold Dust 
rare [fimse power [Arimonpuner [Prvorerowcer Trower 
me 
nitrate 

Potassium nitrate [40-45 | S| 
[Charcoal = [14-2205 | 


Ammonium 43 55 
picrate 
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Potassium picrate| | ee 


Ammonium 
dichromate 


SULFURLESS POWDERS 


| lancaster [Noble [Noble | Thomas 
Iname______| Sulfurless powder | Sulfurless powder |Sulfurless powder] 
(stoichiometric) |Sulfurlesspowder| | | 
SsrG2 
Potassium nitrate |70.5 [8087 


FIREWORKS-SPECIFIC POWDERS 


Ale 
sulfur 
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MISCELLANEOUS BLACK POWDER 


ple Guida 


Potassium nitrate 


BLACK POWDER 


Source: Various sources 


Two methods of preparation exist, the precipitation or CIA method, and the ball milling 
method. The latter produces slightly superior results. Special attention should be given to the 
charcoal used. Charcoal is best obtained by pyrolysis of soft-wood. Preffered types of wood are 
willow, grapevine and laurel. In general all young, thin soft-woods without hard knots can be 
used. Although several different compositions are used for several purposes, the composition 
given here is used most often: 


Preparation 

Merely mixing the charcoal, sulfur and potassium nitrate by hand does not make black powder. 
They must really be incorporated into each other. This can be done by ball milling or by the 
salting out (‘CIA’) method. A detailed description of the process can be found in many books. 


Potassium Nitrate.......ccccceccceeseeeseeee ees 75 
CMANCOGI fetcccccatcccendndenencetittecdetaconcs 15 
RY cecaqeeereeentceoeanieeactcceseansanenens 10 
YELLOW POWDER 


Source: rec.pyrotechnics, post by The Silent Observer <silent1@ix.netcom.com>. It comes from a text of ‘Samuel Guthrie’ 
written in 1831. More about this mixture can be found in Davis[10], page 30 and 31. 


It is sometimes called “Fulminating powder”. The mixture burns three times quicker than 
common black powder. 


Preparation 
The compounds are sometimes molten together, which appears to be a very dangerous 
operation. 


Potassium Nitrate............cceceeeeeeeeeeeeeees 3 
Potassium CarbOnate...........cccccceecceeeeeeeees 2 
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S UTE rsintadeancccchsasdcactaasctateaneshessanss 1 


PRIMING COMPOSITION #1 


Source: rec.pyrotechnics 


Preparation 
Barium nitrate............c.cccceeeeeeeceeeeeeees 4 


PRIMING COMPOSITION #2 


Source: “Spelen met vuur"[9] 


Preparation 
Potassium permanganate..........::::ceeeeee 54 
POWde red iON... .cccccccccceesssstteeeeeeesseeees 47 


PRIMING COMPOSITION #3 


Suitable for priming most stars. Chlorate stars or stars containing ammonium compounds should 
never be primed with this composition. It can be stored in small plastic containers. 


Preparation 

Potassium nitrate, fine, sieved............0006 75 
Sulfur, fine (preferably flour).............20- 10 
Charcoal, fine, SIEVE............ececeteeeeeeees 15 


PRIMING COMPOSITION #4 


Suitable for priming stars. Aluminum and manganese dioxide aid in ignition, but are not 
necessary. 


Preparation 
Potassium perchlorate........cccccccccccesssees 80 
CHANCOGN FING vi sccecdccccccrcattceecccsesdaccncs’ 15 


Aluminum, (fine flake or pyro grade; optional)....4 
CI I Ricca zacessdacneedenenamsadadarsziiannsnens 2 
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PRIMING COMPOSITION #5 

This type of prime helps reduce the friction and impact sensitivity of chlorate stars which is 
especially important when shells fire from the mortar and experience set-back or “kick” from 
lift acceleration. 


Preparation 

Potassium perchlorate........cccccccccccesseeees 68 
Charcoal, air float... cece eee 20 
SilicON Or AIUMINUM...........cceeeeeeeeeeeeeeeeee 9 
DG Ui Micanesnsauavspancwseleumvsuciedoxstere 3 


PRIMING COMPOSITION #6 

Source: PML, post by J. Humby <jhumby@iee.org> 

This prime is safe to use with chlorate stars and gives a much better color than a black powder 
prime. The difference is most noticable on red stars which tend to a dark salmon color when 
primed with black powder. 


Preparation 
Dissolve the potassium nitrate in hot water and mix with the charcoal. 


Potassium ChlOrate...........:::c:cccceeeeeeeeeees 52 
POTASSIUM NITATC..........cccecceeeeeeeeeeeeeeees 8 
CHigICO al sicansesicanevancccbodenncsnieiedaosnetins 30 
RAM DLAC csceiccencemcxersuictaparmepeawiant: 10 
BAG aca dinacevsarasecmeateceteascansosnumaniea! +5% 
PRIMING COMPOSITION #7 


Source: Shimizu[1], page 218 

A standard black powder priming cannot be used with stars that contain ammonium 
perchlorate, since a double decomposition reaction forms the highly hygroscopic ammonium 
nitrate. This makes the stars unignitable. Replacing the potassium nitrate prime by this priming 
composition solves that problem. 


Preparation 

SOdIUM Nitrate... eee eee ee eee eeeeeees 80 
Paulownia COal..............ccccsescesseeeeseeeees 15 
OTE ences tsCeusanetcegonacieuaentasseensnenanes 5 
PRIMING COMPOSITION #8 


Source: Shimizu[1], page 225. Listed as “Ignition composition for twinklers”. 
Used for strobe stars of ammonium perchlorate base to prevent nitrates from the outer priming 
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to react with the ammonium perchlorate. The layer should be at least 1-2mm thick. 


Preparation 

Potassium perchlorate........ccccccccccesssenees 74 

Rosin (BL combustion agent) or Red gum............ lz 
Hemp coal (or paulownia COal)...........:::0eee 6 
Aluminum (fine flake)...........cce eee 3 
Potassium bichromate............cccssscceeeeeeees 5 

DELAY COMPOSITION #1 


Source: Kirk-Otthmer technical encyclopedia[8], chapter ‘Explosives and Propellants’. 
Heat of reaction: 2.010 kJ/g; Gas volume: 13 cm3/g; Ignition temperature: 450°C; impact 
sensitivity test: 12 % of TNT. 


Preparation 
Barium Chromate..........:2::cssccceeeeceeeeeeeees 90 


DELAY COMPOSITION #2 

Source: Kirk-Otthmer technical encyclopedia[8], chapter ‘Explosives and Propellants’. 

Heat of reaction: 2.081 kJ/g; Gas volume: 12 cm3/g; Ignition temperature: 485°C; impact 
sensitivity test: 23 % of TNT. 


Preparation 

Barium CHromate.......ccccccccccccssssseeeeeeesees 60 
Zirconium-nickel allOy..........2.:::ceeeeeeeee 26 
Potassium perchlorate........cccccccccceeseeeees 14 
CHANGING RELAY #1 


Source: Shimizu[1], page 187 

This type of composition is put between two color layers in a star to create the illusion that 
all the stars change their color clearly and simultaneously in spite of slight deviations in 
manufacture. 


Preparation 

Potassium perchlorate........ccccccccceesseeeees 35 
PotassiuM Nitrate........cccccccceeeeeeeeeeeeees 35 
Hemp coal (or Paulownia COal)..........:ceeeee 24 
Soluble glutinous rice starch............ceee 6 
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CHANGING RELAY #2 

Source: Shimizu[1], page 187 

This type of composition is put between two color layers in a star to create the illusion that 
all the stars change their color clearly and simultaneously in spite of slight deviations in 
manufacture. 


Preparation 

Potassium perchlorate..........:::c:ccceeeeees 81 
ROO QU esancaiszicenssdvesscantacenseadtneransters 13 
Soluble glutinous rice starch... 6 
GOLDEN RAIN #1 


Source: “Mengen en Roeren"|[6], page 224 
Burns with a yellow color, and emits yellow sparks that are formed by the slowly burning 
lampblack. 


Preparation 

Potassium Nitrate........cccccccceeeeeeeeeeeees 18 
SO tects toes cecatousadeaenes: 8 

Lain DACK cssacccessiansnseseanavesensscesesesters 5 


GOLDEN RAIN #2 

Source: “Mengen en Roeren” [6], page 224 

Burns with a yellow color, and emits yellow sparks that are formed by the slowly burning 
lampblack and the iron filings. 


Preparation 

POTASSIUM NITPATC, c:csccececcereexscccenecerevess 10 
SUMO: astmeacenaniasalcrmcnaainen 2 

Latin DICK ssiscvixescastesexaniaxacssidevenavesonss 2 
Fine iron FilingS............esccceeeeeeeeeeeeeeees 7 
FIRE DUST 


Source: Shimizu[1], page 67 
The composition spreads a large amount of long lived orange fire dust particles. The lifetime of 
those particles depends mainly on the consistency and type of charcoal. 


Preparation 
The components must be intimately mixed. This can be done by dissolving the potassium nitrate 
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in a minimum amount of boiling water, adding the charcoal and sulfur and precipitating the 
potassium nitrate in the form of fine particles by adding a large amount of isopropyl alcohol 
and cooling the solution as fast as possible to 0°C, followed by filtering and drying. 


Potassium Nitrate............cccceeeeeeseeeeeeeees 58 
CREICOA esczentivessensaacsaectenpigesdadierwaaens 35 
SUNT vainiaseiadedaisiacsncssascdatedebenctiaace 7 


SENKO HANABI (JAPANESE SPARKLERS), SULFUR BASED 

Source: Shimizu[1], page 70 

For more details on what the effect looks like and how devices can be constructed, look at 
§10.4, “The phenomenon of Senko-Hanabi” in Shimizu’s book (on page 68). Realgar may be 
used instead of sulfur, see ‘Senko Hanabi (Japanese sparklers), realgar based’ for a realgar based 
formula. The realgar based formula produces larger en more beautiful sparks. 


Preparation 

POTASSIUM NITATC...........ccccceeeeeeeeeeeeeeees 60 
Charcoal OF SOOt......cccccecseseeeeeeeeeeseseeeee 10-20 
By TU ss atcteenieuaeasannanennaceriacusnmensien 20-30 


SENKO HANABI (JAPANESE SPARKLERS), REALGAR BASED 

Source: Shimizu[1], page 70 

For more details on what the effect looks like and how devices can be constructed, look at 
§10.4, “The phenomenon of Senko-Hanabi” in Shimizu’s book (on page 68). Sulfur may be 
used instead of realgar, see ‘Senko Hanabi (Japanese sparklers), sulfur based’ for a sulfur based 
formula. This realgar based formula produces larger en more beautiful sparks than the sulfur 
based formula 


Preparation 

PotassiUM Nitrate..........ccccceeeeseeeeeeeeeeees 35 
Charcoal OF SOOt.........cceseceeeeeeeeeeeeeeeeees 20 
REAIQAM.......::ccccecceeeeeseteeeeeeeeteeeeteeaes 45 
“PHARAOH SNAKES” 


Source: “Mengen en Roeren” [6], page 223 

When lighted, this composition produces very voluminous snake-shaped ash. Mercury 
compounds are very poisonous, and extreme caution should be excercised during preparing and 
handling this composition. Wear gloves at all times, and use a fume hood. 
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Preparation 

Instructions for making mercuric thiocyanate: 1) Dissolve 64 parts of mercuric nitrate in water, 
and separately dissolve 36 parts potassium thiocyanate in water. 2) Mix both solutions, and 
filtrate to collect the precipitate that forms upon mixing. 3) Rinse the collected precipitate 3 
times with distilled water, and place it in a warm (not hot) place to dry. 


Mercuric thiocyanate..........:::c:cceeeeeeeee 100 
DAG rca ctecsssuacsvnnsacsaecscenteottcamantiece 5 

arabic gum Dindel..........:::cccceeeeeeeeeeees qs 
THERMITE 


This composition produces an enormous amount of heat (83.7 kJ per mol of iron oxide that has 
reacted), molten iron and aluminum oxide. Other metal oxides can be substituted to make other 
thermite-like compositions that behave differently. Some may explode (like CuO with aluminum 
or PbO2 with aluminum), so caution is required when experimenting with different mixtures. 


Preparation 
Red iron oxide, FE2O3.........:ccceceeeeeeeeeeeees 3 
PAIN ciccesietacctacecetcasisccctadeaaacecisads 1 


RED THERMITE 


Source: Shimizu[1], page 29 
This mixture is sometimes used for priming. 


Preparation 

PFO ehcsss cate aciddecinccteteetnbedcauedercuse’ 80 
FerrO-SiliCON....ccccccceeceesccsseeeeeeeeeeeeeees 20 
ELECTRIC MATCH 


Source: PML, post by Mike Carter <pyro@primenet.com> 

This composition does not require the use of a bridge wire. The composition itself acts as a 
resistor. Comments from the poster: “The matches fire just fine on 200 feet of #16 guage wire 
and a standard 12V battery two at a time. Sometimes there’s a delay...| haven't tested these on 
the high power electric firing systems so | don’t know how they fare.” 


Preparation 
1. Bind in water. Make CMC & Water into a mostly soupy mess. Add components into a 
container and mix well. 
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2. Dip freshly stripped wire with both conductors about 1mm or slightly less between them, 
evenly parallel. The longer the exposed metal on the wire, the less Ohmage the match will 
have. Allow to dry in vertical hanging position. Redip as necessary. | find that two dips is just 
fine. 


3. Once the comp is dry, you will need to coat it with NC (Nitrocellulose) laquer. | find that two 
dips in the NC laquer is enough to keep the very brittle comp from cracking or splitting 
while manuevering the wire into your shell or mine or rocket motor. | normally will color 
the double-dippers with some Iron Oxide stirred into the NC Laquer so | have a visual that 
they’re unsuitable for firing whistle motors. (Double Dipped tend to go BANG, and destroy 
the motor). 


Potassium chlorate, Ball milled into a fine powder.....16 
Conductive lampblack...........::::cceeeeeee 3 

Magnalium (50/50), 200 meSh............cccceeee 3 

Atomized aluminum, 120 mesh............000..0 2 
Zirconium, 200 mesh (optional)............:6 2 

CMC Binder (carboxymethylcellulose).............. 5 


VELINE'S PRIMING 


Source: rec. pyrotechnics, post by Lloyd E. Soonenburgh <lloyds@fiscalinfo.com>. This set of compositions was invented by 
Robert Veline and is used in Kosankie’s ‘Chemistry of Fireworks (Chemistry of color) class’. 

These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
in this prime makes the stars a little ‘fuzzy’, making the stars much more easy to ignite. Without 
the wood meal prime the stars are often blown blind. 


Preparation 

Summary of Robert Veline’s own comments: “Potassium perchlorate is a fine powder. Parlon is 
Hercules brand or Superchlon brand from Ishihara co. ltd. Red gum is a fine powder. Copper‘l) 
oxide may be substituted by copper carbonate without much change in performance. Calcium 
carbonate is 200 mesh, ‘Whiting’. More pure forms slow the burn rate and degrade the color.” 


Potassium perchlorate........cccccccccccessssees 55 
Charcoal, air float... sees 20 
Wood meal, 70 MeSh........ccecccceseseeeeeeeeeeees 6 
Red Iron Oxide, Fe2O3............:ccsccceeeeeeeees 5 
MagnaliUm (50/50)........::ccccccssesteeeeeeeees 5 
PotassiUM GiChHrOMate.........cccccceeeeeeeeeeeeees 5 
DEXUD Msisstacccssssnatseacantendndascasnonantanne 4 
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BRILLIANT CORE COATING COMPOSITION 

Source: Composition from Shimizu[1], page 219. 

This composition can be used to prime the ‘Brilliant Core’ stars (see effect stars). roll the cores in 
this prime untill they are round. 


Preparation 

Potassium perchlorate........:::::ccceeeeeees 33 
Barium Nitrate............cccccccecsseeeeenneeees 34 
Aluminum (fine flake)........... cee 10 
Rosin (BL combustion agent).........:::::ee 8 
Antimony trisulfude (or sulfur)............00006 9 
BORIC ACI soousccesecvsticcotnbsdaneixasevedende 1 

Soluble glutinous rice starch..........c.ccce 5 


SPARKLERS 
SS a a 0 6 6 0 


Potassium 

me | EF 
Potassium 

pee fT 
[eariumehiorate] «iY SSCS” 


Strontium 
Se 


fsulfur | 


Charcoal, air 
wl? |. 4. PF _, 
Titanium, fine 

me TE 
Aluminum, fine 

Fe A a 


a 


Feropyivar [2 «iT SST Cid Cd Or 
fshalae P| <i dT Or 
EE a EE 
THERMITE COMPOSITIONS 

CAUTION 


Red thermit is very sensitive to friction and flame. While it is not a highly energetic 
composition, it burns extremely hot and severe burns can result from improper handling. 
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DANGER 

Thermite mixtures can burn with temperatures exceeding 30000C. If water contacts a 
thermite fire, a steam explosion will result. Thermite fires generate temendous amounts 
of ulvtraviolet light which may cause severe eye damage. 


| Shimizu unknown Haarmann Haarmann Haarmann Harrmann Haarmann 


name tt thermit | Red thermit | Thermite Therm-8 Therm 8-2 Therm 64-c_ | Barytes Calcium 
Thermite sulfate 
thermite 


Barium 
nitrate 


Calcium 57.8 
sulfate 


Barium 2 

moe | | fF 
Red iron 75 

mor | | 
Black iron 

ee | | | Po Pee 


fsulfur | 


a ee 
Fe OC 
Falumninum [| |e ides ids ids Cid Sidi” 
FO 


FUSE COMPOSITIONS 
| Lancaster [Lancaster [earl [Earl [Shimizu [Shimizu __| 


White fire | Fast fuse Common Sump fuse | Dark fuse! | Dark fuse II 
ee = = ee 
ive” [PP 
nitrate 
a 
powder 
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HOME-MADE FUSE 


Materials Needed 


¢ Syringe with a tapered nozzle instead of a needle. You can find them at the pharmacy or A 
farmer's supply store 


¢ Hollow-core Cotton String. You can buy hollow-core string from a local art & crafts store, 
It is sold as a wick for oil lamps or homemade candles. Be sure to remove the string that 
usually comes threaded through the core. 


¢ Meal Powder. This is just black powder that is ground to a fine powder. 


¢ Dextrin. You can get dextrin from health food stores or any of the on-line pyro stores. You 
can also make it yourself by baking a thin layer of cornstarch on a cookie sheet at 400 
Degrees for a few hours. It is important that you mix it every 20 minutes, this will prevent 
the cornstarch from burning. The process is done when it turns a nice golden brown color. 


¢ 25% Nitrocellulose Lacquer. Do not use regular lacquer, polyurethane, or any other wood 
finish. Nitrocellulose lacquer is used in fine woodwork like musical instruments and it can be 
also bebought from any of the on-line pyro stores. You can also make it yoursel by cutting 
up six ping-pong balls and dissolving them in a half pint of acetone. Adding a bit of camphor 
oil to the NC lacquer will make it more flexible Canmphor oil is usually available from 
businesses that sell herbs, spices, essential oils and soapmaking supplies. 


Procedure 


1. Make Black Powder paste by taking 10 parts meal powder and thoroughly mix with 1 part 
dextrin and stirring it into some boiling water until the mixture is firm but fluid. 


2. Remove the plunger from the syringe and plug the hole at the bottom with a thumb. Pour 
the BP paste into the syringe, filling it almost to the top. Reinsert the plunger until all air in 
the syringe has been removed. 


3. Insert the nozzle of the hobby syringe into one end of the 1 meter hollow core string and 
depress the plunger. BP paste will fill the center of the hollow-core string. Refill the syringe 
using the method outlined in step 2 whenever necessary. Continue injecting the BP paste 
until it is visibly exuding from the opposite end. 


4. Remove the string from the syringe’s nozzle and lay it down on a flat surface. Gently roll 
the string between the heel of one’s hands and a flat surface to further even out BP paste 
distribution and increase burn rate consistency. Allow the string to dry outside in the sun for 
a period of 24 hours, turning the string over often. 
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5. After the filler has dried, apply a thin coating of Nitrocellulose lacquer to the external surface 
of the string and allow it to dry in the sun. Let the fuse sit in the sun for 24 hours after all 
the components have dried to ensure minimum moisture content. 


BLACK MATCH 


Black Match is perhaps the single most widely used type of fuse, and, due to its simplicity 
(relative to other fuses), it can be easily made by even the novice pyrotechnician. However, 

its simplicity may deceive some. It requires a lot of patience and practice before one is able to 
make good and consistent Black Match every time. 


To make Black Match, take 20 parts of meal-grade Black Powder and mix it intimately (perhaps 
in a ball mill for 30 minutes) with 1 or 2 parts of dextrin (depending on your burn rate 
preference, more dextrine makes it burn slower), and put this into a bowl or similarcontainer. 
Boil some water and add it slowly, while mixing, to theBP/dextrin mixture until a paste with a 
uniform consistency, about as thickas porridge, has been obtained. 


Next, obtain some cotton string. This should ideally be about 1/16th of an inch in diameter. 
Then, drop a length of the string into the BP paste-filled bowl, and stir it around with a plastic 
rod for about 3 minutes. Then, put on some latex gloves (I buy them from the local pharmacy), 
take the string out, and rub in the BP paste that stays attatched to the sting with a circular 
motion of the thumb, index finger, and middle finger. Then, place the string back into the BP 
paste bowl and stir it around for another minute. 


Next, take a thin piece of sheet metal, lexan, plexiglass, or other non-absorbant material 
(definitely not wood) and drill a 1/8th” hole through it. This will be the die used to control the 
overall diameter of the fuse. Put one end of the BP-paste-coated string through the hole and 
pull until the entire string has passed through the hole. This will take off any excess BP paste 
and ensure that the Black Match is 1/8th” in diameter. 


Next, clip one end of the fuse to a rack or similar item and allow it to dry. The Black Match is 
finished. 


QUICK MATCH 

Quick Match is basically slightly modified Black Match which has been enclosed in a 1/4” paper 
tube. When the Quick Match is lit, the tube surrounding the Black Match core will cause the 
sparks generated by the burning of the Black Match to flash through the tube instantaneously, 
igniting the rest of the Black Match core with incredible speed. 


EXPEDIENT FUSE 
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An expedient fuse can easily be made. Start with one full box of book matches and cut all 

the match heads off. Stirr the matches into a cup of bioling water. When the match heads are 
seperated from the paper, pour thru a screen to capture paper. evaporate water until mixture is 
a thick paste. Swirl around a 10 inch length of cotton twine in the thick paste. Wipe off excess. 
Bake wet fuses in a 200 degree oven on a cookie sheet for 20 minutes. Use a zazor blade to get 
them off the cookie sheet when done. 


THERMALITE 


Thermalite is a generic term referring to a specific kind of fuse that burns very hot because it 
contains nichrome wire. It is useful for initiating hard to ignite compositions. 


Start by gently but intimately mixing these chemicals together.The chemicals must be as fine as 
possible. 


Dry mix formula 


potassiuM perchlorate.........ccecessceeeeeeessseeees 37 parts 

potassiuM Chlorate..........cccceceseeeeeeeeeeeeeeeeees 30 parts 

charcoal, air float............:ccccccceseeeeeeeeeees 10 parts 

magnesium, coated with linseed oil 200-325 mesh........ 15 parts 
red iron Oxide, ferric........::cccceceeeeeeeeeeeeeees 5 parts 

aluminum, -325 mesh, flake..........:::::ceeeeeeeees 3 parts 

sodium bicarbonate(additional).............::::eee 1 part 


Binder formula 

VIN! FESIMissassesavivevssenusieae 47 parts 
nitrocellulose lacquer(10%)....... 25 parts 
dibutyl phthalate(plasticizer).... 10 parts 
ACCTONE...2..eccerseeceeeeecsesens 18 parts 


— 


. Cut 19 inch lengths of 26 gauge copper wire. rough them up with sandpaper. 


N 


. Take 25 grams of dry mix and 17 grams of binder and placed in a 5 ounce paper cup and stirr 
together. 


Ww 


. Poke a small hole in the bottom of the cup and run the lengths of wire up thru the hole and 
thru the mixture to coat the wire. 


4. Hang to dry, repeat dipping and drying until desired thickness os obtained (1/8 to 3/16 
usually) 


5. You will have to slightly enlarge the hole between coats.If the mixture gets too thick you can 
stirr in a few drops of acetone. 
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FRICTION IGNITION MIXTURES 


DANGER 
Friction ignition mixtures are sensitive to mechanical action. Ignition will result if the two 
compositions are rubbed against each other. 


po fWeingart Weingart [Clark [Clark 

ee |p 
part | part Il part | part Il 

a A 

chlorate 

fewe | 

dioxide 


Antimony 22 30 

foe 
[Redphosphorus | 48 
Glue 
sand 
[Dextrin, PD 


TRACER COMPOSITIONS | 


CAUTION 
Compositions containing peroxides are sensitive to initiation. Beginners are advised to 
avoid such compositions. 


U.S. Patent Ellern Ellern 1zzo Izzo Izod and | Izod and 
3,951,705 Eather Eather 
Potassium perchlorate 


| 
Fcopperpoweer | ——idt2——SSCidP Cir CdS CS TC~idSCSC~idrSCSCSC~*S 
EC A EC 
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sulfur 
Magnesium 

ea A 
|Barium oxalate | |Barium oxalate | 

a ee ee 
Sa a a aS a a eT 
[Strontiumoxalate | ET 
|Hexachlorobenzene_|153 [6 | | 


EO CG 
a a es re es a 
Peeeswax a 


Binder and fuel 
(unknown) 


TRACER COMPOSITIONS II 


CAUTION 
Compositions containing peroxides are sensitive to initiation. Beginners are advised to 
avoid such compositions. 


Izod and Izod and_ | Izod and Izod and U.S. Patent Izod and 

en ee ee eee 
color sd 

ae os 
[Strontiumnitrate 41, | 580.9 SB 
[Strontium peroxide | |S 
[charcoal =| Ef 
[Magnesium powder [35 48 30TH 
Titanium, 8m | 
[Strontiumoxalate | 388 || 
SStrontiumtarrate | —+| +i Sid SSSSCSC—SrB CC” 
[Hexachlorobenzene | | | Td 
2 EO 
mae SC~=“‘~dS*S*C‘“‘*‘“‘i SSC“ CdS “‘(;*‘“‘“‘“RSOO#O#“#dw#]SCS 
frolymerizedinseedo | ——+| ——ii2SSSdSSSC~dSSCSCS~CS~i 
Boiledlinseedoil [4 [4 | 
stearin | 
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TRACER COMPOSITIONS III 


CAUTION 
Compositions containing peroxides are sensitive to initiation. Beginners are advised to 
avoid such compositions. 


Ellern Ellern U.S. M17 U.S. M25 U.S. M48 U.S. M62 U.S. M196 
.50 caliber .308 caliber | .50 caliber .308 caliber | .223 
(12.7mm) (7.62mm) (12.7mm) (7.62mm) caliber 
(5.56mm) 
color [Red | 


color 


Red 
[strontium peroxide [| 
[Barium peroxide [|_| 
— 
ae 
ae 


20 


a i 
[Strontium oxalate | [8 
[Calcium resinate |_| 
a 

a 

ae 


Hexachlorobenzene 
eve | 
Zincstearate «| ——*d 


TRACER COMPOSITIONS IV 


CAUTION 
Compositions containing peroxides are sensitive to initiation. Beginners are advised to 
avoid such compositions. 


color 


Strontium 


peroxide 


Barium peroxide | + Sia SSCidSSC*S 
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Leadperoxide | | A 
Strontium oxalate a a Ce ee ee 


Magnesium 26.7 (50-100 | 28 24.01 
mesh), 26.7 
(powdered) 


Magnalium, 200 
mesh 


6.7 (of type 
1), 1.6 (of 


CC 
[Polyethylene | | CP 


TRACER COMPOSITIONS V 


ee ee ee ee 
[color fred__[Red___|White [white 
Strontium 

cP PoP FP PF Tt 


| Barium nitrate | nitrate 


Sedimntste| [| | a 


Magnesium 21 (as 100- 38 (24m 42 (24m 42 (24m 42 (24m 
powder 200 mesh), atomized) atomized) atomized) atomized) 
21 (as 200- 
325 mesh) 


Pe 
facryicresin [7 + sd Sir SSCid Cd CO 
polyethylene | [omy 77m) __[acom) _facom | i 
Deciorane [7 [at 60m) frts0m [560m 7 sony PP 


Cobalt 
naphthenate 


IBinder ** | iaiead 


Binder 
and fuel 
unknown! 


- binder composed of 0.94% Lupersol DDM, 98.96% Laminac 


TRACER COMPOSITIONS VI 
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rT rrt—‘C—sSY Ellern Ellern Ellern Izzo 
color Yellow Yellow Yellow Yellow 


Potassium 
perchlorate 


Strontium nitrate [40 
Potassium nitrate] 
Magnesium 33 
a 
Asphaltum | 
Ls 
Se 


Binder and fuel 
(unknown) 


TRACER COMPOSITION IGNITION PRIMES 


a a 
es ee | ee 
a a 
a Er 
ry a 
es ee © 
es Fe 
re ee 


CAUTION 
Compositions containing peroxides are sensitive to initiation. Beginners are advised to 
avoid such compositions. 


[—S—SSC*S Sater 2.889, ——~—~=*dPII SS 
Potasiumperchiorte | SCSC~—C~S~—SASSSS~S™S 
[Barium peroxide, 200 mesh [784_—~=~S~C“‘*‘“‘*‘“*‘“*STCSC*‘“‘<CS2C;CSSSSST 
Magnesium, 200mesh__—+([22~~S~C*“‘s*‘“*S*‘“‘“‘“*S CSC<‘C=SCS«SY 
[Antimony trisulfide, 200mesh [184 —~=~S~C~“~“~—SCSC“~‘“<CSCS 
[charcoal —SSCS—~—‘“SC“‘C;CNWC#d SSCS 
[Graphite, 325mesh «di. SSS. ST 
[Lead thiocyanate. —S«d=SCCCSC~C“~“~S~‘“‘“~‘~iCSC“‘CNSSSC‘“‘CCS 
[Egyptian lacquer —SC«dStC‘“‘“‘“<;<S;SCSCSS*d 


RED STAR #1 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 215 
Comments: The perchlorate can be substituted by chlorate without changing the color. 


Preparation 
Potassium perchlorate........cccccccccccesesnees 66 
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Lala csiscesantinctsacdsiananenarivnscsnaacess 2 
Strontium Carbonate........cccceeeeeeeeeeeeeeeeeee 12 
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Polyvinyl ChIOride@...........::cceeceeeeeeteeees 2 
Soluble Glutinous Rice Starch.........:::0000 5 


RED STAR #2 

Preparation 

Dissolve shellac in boiling ethanol, add the other ingredients and proceed as usual. The stars 
take unexpectedly long to dry. They can be dried in the sun or in a vacuum. Smaller stars dry 
faster. 


Potassium Chlorate............cccccceeeeeeeeeeeees 20 
Strontium nitrate..............cceeeeeeeeeeeeeeeee 60 
SNe AC... eee ceeeceeeeeceeeeceecesseeceeeeees 20 

RED STAR #3 

Preparation 


Dissolve shellac in boiling ethanol, and add the other ingredients. 


Potassium Chlorate............ccccceeeeeeeeeeeeees 65 
Strontium Carbonate.............cc:eeeeeeeeeeeeees 15 
SG IRSC ssavicceacancsdeucaseseaseenshasaetaanas 20 

RED STAR #4 

Preparation 


Dissolve shellac in boiling ethanol, and add the other ingredients. 


Potassium perchlorate........cccccccccccessseees 44 
StrontiuM Nitrate.............ccccceeeee esse eeees 31 


RED STAR #5 

Preparation 

Add water. For priming “priming composition #7” from the chapter with miscellaneous 
compositions can be used. 


Ammonium perchlorate........::::ccccceeeeeeeees 30 
Potassium perchlorate........ccccccccccceesesnees 35 
Strontium carbonate...........c::ceeeeeeeeeees 18 
GRAMMING ccccccecestcanedctiscsiiwtvaniaeetecccad 2 
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RED STAR #6 


Source: “The pyroguide” (a document found on internet) 
Dangerous mixture, since it contains both sulfur and a chlorate. 


Preparation 
Bind with shellac dissolved in ethanol. 


Potassium Chlorate............cccccceeeeeeeeeeeees 9 
SI TUE scnntadeaacctacsaaclecsensatatedebansinania 2 

Lei ONION ws ads cc rap sensninnthascsdanccastennacts 1 
Strontium nitrate..............cccceeeeeeeeeeeeeee 9 
RED STAR #7 


Source: post on rec.pyrotechnics by Tommy Hakomaki <tommy.hakomaki@mailbox.swipnet.se. Composition from an old 
swedish book. 


Preparation 

Potassium Nitrate.............:::ccccceeeeeeeeeees 36 
SGI TUIE: scatditsdsncsdescntaxetaunsdaxscceewabornns 30 
Meal POWdel..........:::ccccccceeeeeteeeeeeeeeees 36 
StrONtiUM Nitrate...........cccceeeeseeeeeeeeeeee 40 
Antimony Sulfide...........:c:cccceeeeeeeneeees 5 
MAI COS besdeetnstcsesanceiearscorundatsiacantbens 12 
RED STAR #8 


Source: rec.pyrotechnics. Post by Andrew Krywonizka. Composition from Lancaster[2]. 
Produce as a cut star 


Preparation 

Potassium perchlorate........csccccccccceesserees 70 
StrontiuUM CarbDONate..........ccccccccccceeeeeeeees 15 
ROG QU Mescarsescsescssesesaneasscetveremeveneneas 9 
Charcoal 150 MeSh..........ccccccccccceceeeeeeees 2 
DOU istnicenctcacsipecssscaeevedevadeeeeseacet 4 
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RED STAR #9 


Source: rec.pyrotechnics. Post by Andrew Krywonizka. Composition from Lancaster[2]. 
Produce as a pressed star 


Preparation 

StrontiuM Nitrate.............ccceeseeeeees 55 
BIGGS WU cchelas pease incgentccrerecectrn eens 28 
PG sroupiqigedtuensameosesecete ceca 17 

RED STAR #10 


Source: PML, post by David Abate <daveab@ix.netcom.com. 

Crackling stars can be made with this composition. The poster used large pistol primers (idea 
from Best of AFN II), coated with 70%KCIO4/30% Dark aluminum for cores, and rolled these 
into stars with the star mixture. The stars were hard to ignite and needed priming. 


Preparation 
Potassium perchlorate........ccccccccccesseenees 68 
StrontiUM CarbOnNate........ccceeesseeeeeeeeeees 13 


RED STAR #11 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 217. It’s listed under the name “Red star brilliant”. 


Preparation 
The magnesium must be coated with linseed oil. Use an acetone or alcohol solvable binder. 


Potassium perchlorate........ccccccccccssessnees 30 
Strontium nitrate (anhydride)...........::.08 20 
Magnesium, 60 MeSN........:ccccccceseseeeeeeeees 30 


RED STAR #12 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 219. It's listed under the name “Ammon red star 
brilliant”. 


Preparation 
Ammonium perchlorate.........:::ccccceeeeeees 41 
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Magnesium, 60 MeSN........:ccccccesesseeeeeeeees 33.3 
PROG UU scsi adecsecavpensnincsucccsdacennntonsees 9.5 
StrontiuM CarbOnate.........ccceeessseeeeeeeees 9.5 
Potassium bichromate............:c:sssseeeeeeeeees 1.9 
Soluble glutinous rice starch... 4.8 


GREEN STAR #1 


Source: Composition from Shimizu[1], page 215 


Preparation 

Bari Gi NEGATE vacsctiecncsictdcxctestesitcinenceds 28.3 
Potassium Perchlorate.........ccccccceeeeeeeeeeees 47.2 
Pat G) Uissaacantatenscaescactetenatetateenactaastaa! 4.7 


Soluble Glutinous Rice Starch...................- 5.6 


GREEN STAR #2 


A simple but nice (Somewhat yellowish) green. 


Preparation 

Dissolve shellac in boiling ethanol. 
DAriUM Nitrate... eeeeeeesseeeeeeeeeneees 7 
potassiuM cChlorate..........::ccceeeeeeeeeeeeees 7 
SCN AG acctswmeatirsenensacadearsenmuanterce 2 


GREEN STAR #3 

The composition leaves lots of ash. Ammonium perchlorate improves it (- Green star #4). 
Preparation 

Mix Parlon with magnesium. Add 50 volume parts of acetone, mix well and mix in the 
other ingredients. If PVC is used, add the correct amount of the solution in THF to the other 


ingredients. 

barium nitrate............ccceeeeeeeceeeceeeeeees 50 

lab grade MagnesiUM POWET...........ccceeeeeeeees 32 
Parla OF PVC vssiccsstscaiscacdecesivacanscavscaes 18 
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GREEN STAR #4 


Preparation 

Mix Parlon with magnesium. Add 60 volume parts of acetone for Parlon, mix well and mix in 
the other ingredients. If PVC is used, add the correct amount of the solution in THF to the other 
ingredients. 


DAriUM Nitrate... eeeeeeeeseeeeeeeeeseeees 56 

lab grade MagnesiUM POWET..........cccceeeeeneees 32 
Parlonior PVG csectcsssessonticterdsarcnccnstonsis 17 
ammonium perchlorate.........:::cccccceeeeees 25 
GREEN STAR #5 


This mixture can be improved using ammonium perchlorate (Green star #6). 


Preparation 
Add acetone. Prime with black powder. Aluminum should be very fine, preferably dark pyro 
grade. 


BariUM Nitrate...........cccccccsesssseeeeeeereeee 65 
Aluminum (very FiNe)........::cccccceeseeeeeeeees 10 
ParlOn rUDDEL.........ccccceeeereeeeeeeeeseeeeeees 20 
BU A racecar noueaeausieceneednoanae 4 

BQIC ACs cemncsinssvacarndiasnmnanctontedanacss 2 


GREEN STAR #6 


Fierce burning. 


Preparation 
Add acetone. Prime with “Priming composition #7”. 


Aluminum (very fine).......:::cccccceeseessseeees 10 
Ammonium perchlorate.........::::cccccceeeeeees 15 
BOMG ACI ccsciccxivassnecadvansranandueenesonnnns 2 

DEK UT Mhassvivsessanstiaereeveseseseemineneee 2 
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GREEN STAR #7 


Source: PML, post by Charley Wilson <cwilson@celsvr.stortek.com> 
Beautiful green. Direct substitution of barium nitrate with strontium nitrate produces a nice 
red. 


Preparation 

Dissolve shellac in boiling ethanol. Prime with potassium perchlorate based strobe prime 
ammonium perchlorate.........:::::cccceeeeeees 50 

DAriUM Nitrate... ee eeeeeeseeeeeeeeeeneees 35 

SSG esas cd exsneracenaretrreestererncnenitains 15 


GREEN STAR #8 


Source: “The Pyroguide” (a document found on internet) 


Preparation: 
Bind with alcohol 


Barium chlorate........::::ccccceeeeeeseeeeeeeees 8 
LAI DIAC i sacaleietatunsouiieenisnsentiuetens 1 
Shellac POWdEN..........:::::cceeeeeeeeeeeeeeees 1 
GREEN STAR #9 


Source: “The Pyroguide” (a document found on internet) 


Preparation 
Bind with alcohol. 


Barium nitrate............cccccceeeeceeeceeeeeeees 3 
Potassium Chlorate........ccccseceeeeeseeeeeeeeees 4 
Shellac POWdED.........::::::cceeeeteeeeeeeeees 1 
DY-)4 0d | 0 1/4 
GREEN STAR #10 


Source: post on rec.pyrotechnics by Tommy Hakomaki <tommy.hakomaki@mailbox.swipnet.se. Composition from an old 
swedish book. 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeceeeees 35 
SUF Ui ivi siscccedncovasvevcwsessaveeoveseenbornvens 10 
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Mealpowdel..........:::cccceeeeeeeeeeneeeeeeeeeees 40 
Barium nitrate.............c.cccceeeeeeeceeeeeeees 50 
ClarcCOal.........ccccceecceseeeceeeceeeeceeceeeees 10 


GREEN STAR #11 


Source: rec.pyrotechnics, post by Bill Nelson <billn@peak.org>, Composition from Davis[10]. 
This formulation is based on one given by Clark, who's work is suspect. 


Preparation 

Potassium perchlorate........cccccccccceessenees 6 
Barium perchlorate..........::cccccceeeeeees 12 
PUA UN cansctbisvasrceavessacieedeoesiaieedicr 8 
DOXtrIN....cceeecceeeeeeeeeeeeeseeeeseesseeeeeees 2 
SPAMS ss Sette ctcataaerenenirsmiucincertseataee 1 


GREEN STAR #12 


Source: rec.pyrotechnics,post by Bill Nelson <billn@peak.org>, Composition from “Pyrotechnica VII"[3] by JW Stone. 


Preparation 
Potassium perchlorate........cccccccccceseseees 48 
Barun APA ses csccsssasssivecdscaasteanwsencce 32 


CTIAEG Oil cidcccdcvesstaxateniicecedeceesatantansiie 2 
PAPO sisidemnacnendasseansenneenemnetesaeeens 12 
DG XU Wiscasisscitpinintasadntotnicinacsensssatane 6 
SGU FU acess suacavsedetacdtactvansitiaenteatonize 5 


GREEN STAR #13 


Source: rec.pyrotechnics, post by Bill Nelson <billn@peak.org, Composition from “Pyrotechnica VII"[3] by JW Stone. 


Preparation 
Potassium perchlorate........cccccccccceseseees 28 
Barun UPA Circe deccscedssinentszanrteaumencess 16 


(Tia EG Gal ctaccsicvacstanasansecccacecvennsaaennsaci 1 
POM nanademadeeasonauesuanvieceinimnsmanssoess 10 
DEGREE lMissctsisacaotintadnsadnsntnicinatcanedtadnda 3 
ALUMINUM #809.........cccceceeceeeeeeeeeeeeeeeeene 5 
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GREEN STAR #14 


Source: rec.pyrotechnics,post by Bill Nelson <billn@peak.org>, Composition from “Pyrotechnica VII"[3] by T. Fish. 


Preparation 

Babul MIP AtC sivcrcdsvessscaessasssecdeewsdeceees 65 
Pal Oi sceeitadenisstiongesacanedtsautsseosbentes 20 
PYF O AlUMIMUIM eisccesscsvescorstssctwxsevxentatins 10 
Red gum Or SUIFUN........::::::cceeeeeeeeeeeees 5 
BOLIC QC ieosccescncdadcvecsndvscstsentrancdanse +2 


GREEN STAR #15 


Source: PML, post by Bill Ofca <ofca@csbh.mhv.net> 
Original name: ‘Emerald green’. The mix is not very sensitive although chlorates are present. 


Preparation 
Dampen with 75/25 water/alcohol and cut or roll into 10mm stars. The red gum can be replaced 
with shellac. If shellac is used, dampen with 50/50 water alcohol. 


Potassium perchlorate........ccccccccccessesees 22 
Barium chlorate...........0..ccccccceeecceeeeeeeees 43 


GREEN STAR #16 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 218. It’s listed under the name “Green star brilliant”. 


Preparation 
The magnesium must be coated with linseed oil. Use an acetone or alcohol solvable binder. 


Potassium perchlorate........cccccccccceeessnees 16 
BariUM Nitrate.......cccccceeeseseeeeeseeeeeeees 42 
Magnesium, 60 MeSN........:cccccccseseeeeeeeees 25 


GREEN STAR #17 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 219. It’s listed under the name “Ammon green star 
brilliant”. 
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Preparation 
The magnesium must be coated with potassium dichromate. 


Ammonium perchlorate.........:::cccccceeeeeees 41 
Magnesium, 60 MeSN........:ccccccesesseeeeeeeees 33.3 
BOG GUM csicaresctesessusavsseensentearennesnansogs 5 
BariUM CarbOnate.......cccccccccccssssseeeeeeeees 9.5 
Potassium bichromate...........ccccseeeeeeees 1.9 
Soluble glutinous rice starch..........ccceee 4.8 
BLUE STAR #1 


Source: rec.pyrotechnics archive, post by LNiksch <Iniksch@aol.com> Composition from Shimizu[1], page 216. Listed under 
the name “blue star II” 

LNiksch :"These stars burn much faster and more blue than any mix containing copper 
carbonate | have tried” 


Preparation 
Dampen with alcohol/water 70/30 to make cut or pumped stars. 


Potassium perchlorate........cccccccccccesesseees 66.5 

POG QUINN cssstacsescasaacnseesennsastseamatsaaisens 9.9 

CUPIIC OXIDE........cceeeeeeeeeeeeteeeeeeeeeees 13.4 

PbO iscecctetec ante estsabeacicdcinaceneteeeeecs 5.4 

Soluble Glutinous Rice Starch or Dextrin ......... 5.6 or 4.8 
BLUE STAR #2 

Preparation 


Add 25 volume parts of water to dextrin and mix in the other ingredients. Use more water if 
necessary. 


COP Per (I OXIA Saiiiscececssaatdsaisssdorscadiasiess 20 
Dextrin (binder)... ccc ceeeeeeeeeees 3 
Red gum or Shellac...........::::cceseeeeeeeeeees 6 


BLUE STAR #3 


Preparation 
Mix red gum or shellac powder with Parlon. Add 50 volume parts of acetone, mix well and mix 


119 
C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


in the other ingredients. 

potassium perchlorate..........:::ccceeseeeeeees 63 
COPPEM (MOXA vrcsscisscssssinccesissszccewsnncas 13 

Red gum or Shellac (powdered)...........::::00 10 
Parlor PVG accteeisatecldececinssaserncats 14 


BLUE STAR #4 


Preparation 
potassium perchlorate..........cceccsseeeeeeees 65 


BLUE STAR #5 

Preparation 

Add the PVC solution to the other ingredients. Allow some THF to evaporate, form a cake 1 cm 
thick and allow it to dry on a plastic plate (check that it doesn’t dissolve in THF!). Remove the 
dry cake and cut it into stars with a pair of scissors. 


Ammonium perchlorate.........::::ccccceeeeeeeees 63 
Copper (IIOXIAE.........:ccccccceessessteeeeeeeees 13 

SUI TUAE ses iadicceenesasscatncaGoussdaxaeaeiuaercets 10 

DS icaeateeseedanestesmeensedacseeuteenanie 10 

Py Oa cccaccacstaceteuadeccteiedsncaathacisatenases 12 

BLUE STAR #6 


Source: “The Pyroguide” (a document found on internet) 
Dangerous mixture since it contains both sulfur and a chlorate. 


Preparation: 
Bind with dextrin in water. 


Potassium ChlOrate...........::00ccccceeeeeeeeeees 9 
Copper Acetonarsenite........ccccccccccceeeeeees 2 
Mercurous CHIOride........cccccccccceeeeeeeeeeeees 1 
BNW sctcsetctpeasesetaaaaeienectebnseaaccteaes 2 
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BLUE STAR #7 


Source: “The Pyroguide” (a document found on internet) 
This one is inferior to “Blue star 6”. Dangerous mixture since it contains both sulfur and a 
chlorate. 


Preparation 

Bind with dextrin in water. 

Potassium ChlOrate...........:::c:ccccceeeeeeeeees 12 
Copper sulfate.............c::cceeseeeeeeeneeees 6 
ESA CHOTA sssscdsvctcnxaiennsesdanisentnaeutoxes 1 
STU axocescsisaanvbdanevantannennsanemneantenen: 4 


BLUE STAR #8 


Source: rec.pyrotechnics. Posted by Tommy Hakomaki <tommy.hakomaki@mailbox.swipnet.se> 


Preparation 

PotassiuM Nitrate.........cccccccceeeeeeeeeeeees 40 
STA ox ctscccdececevonscoctcpavavaees ereesteneys 12 
Mealpowdel..........:::ccccscccceeeseneeeeeeeeeees 40 
Copper-aMMoniuM Nitrate..........ccccccceeeees 30 
CIWSP COG aiearscneracivededeladersccntheateceemcets 10 


BLUE STAR #9 


Source: Composition from Shimizu[1], page 216. Listed under the name ‘blue star I’ 


Preparation 

Potassium perchlorate........cccccccccceseesees 60.8 
PREG GU iMieccetidhoiscsscesiestacmasecsocccececteses 9.0 

Basic copper CarbOnate.........ccceeeseseeeeeees 12.3 
Pelt @ (ease ctoccc er aeostenectsncel eeneeceneeee 13.1 
Soluble glutinous rice starch.............cce 4.8 


BLUE STAR #10 


Source: PML, posted by David Abate <daveab@ix.netcom.com> 

Crackling stars can be made with this composition. The poster used large pistol primers (idea 
from Best of AFN II), coated with 70%KCIO4/30% Dark aluminum for cores, and rolled these 
into stars with the star mixture. The stars were hard to ignite and needed priming. The color is a 
bit pale blue. 
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Preparation 
Potassium perchlorate........ccccccccccesseeees 61 


BLUE STAR #11 


Source: “Pyrotechnica #6"[3] 
This composition seems just a slight modification of “Blue star #1”. 


Preparation 


Pt OWicasicacsacstvae ss inceaiecconecnrtasnecuuse 9.1 
Rice Starch.........cccccceeeceeeceeeeeceeeeceeees 4.5 


BLUE STAR #12 


Source: PML, posted by Charley Wilson <cwilson@celsvr.stortek.com> 


Preparation 

Ammonium perchlorate.........:::ccccceeeeeeeees 70 
Copper (IIOXIAE........ccccccccceeessssteeeeeeeees 15 
SIME AG cxsenesentineadencndeatieetusninada 15 


BLUE STAR #13 


Source: Greg Gallacci <psygreg@u.washington.edu> 
Makes a bright, robins-egg blue star, with a bushy flame. 


Preparation 

Potassium perchlorate........cccccccccccssssseees 70 
SINCO MG) cciisnenc2ontdacnmisaaraccrciadesanntsi tn 10 
Copper (IN OXId Ga aisaicecectrsarisaGeenttestens 10 
PVC -ccssscnmmupriasnsedeacuaachaaranenaenens 15 
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BLUE STAR #14 


Source: rec.pyrotechnics. Post by Erik D. Suni <esuni@Ik-hp-26.hut.fi. Composition is a slightly modified version from a 
composition from “The best of AFN II"[14]. 


Preparation 
Moisten with water, and cut into 6 mm stars. Do not prime with meal powder. Use a potassium 
perchlorate based prime instead. 


PotassiuM chlorate..........ccccccccccceeeeeeeeees 65 
Copper oxychloride..........::::cccceeseeeeeees 12.5 
L ACTOS acicicsescutshoesanbaniadetideucenssenssus 12.5 
SUM Mi caestcnndcanntoctusiseceandsiteedovacetna 5 

Sel A Acorsereescicamaatecnireeeenummenn 5 

BLUE STAR #15 


Source: rec.pyrotechnics, post by Greg A. Gallacci <psygreg@u.washington.edu> 
Fimo is a PVC based modelling clay. The stars are brilliant blue (“Cop-lites blue”), with edges of 
flame tinted salmon. The stars need priming. 


Preparation 

Warm the Fimo slightly, to make it more mixable and mix it with the ammonium perchlorate 
without using solvents. Then mix in the malachite. Screen it several times and make pressed 
stars. 


BLUE STAR #16 


Source: rec.pyrotechnics 


Preparation 
Potassium Perchlorate..........ccccssccceeeeeees 60 
Copper Carbonate.............ccccsseeeeeeeseneees 20 
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PURPLE STAR #1 


Source: “The Pyroguide” (a document found on internet) 
Dangerous mixture since it contains both sulfur and a chlorate. 


Preparation 
Bind with dextrin in water. The ingredients must be very pure. 


Potassium ChlOrate...........::0ccccccceeeeeeeeees 36 
StrontiuM SUIfate............ccccceeeeeeeeeeeeeees 10 
CODDEL SU aber issscosrnsanincnmnwn a 
LAG CRIGIIC Civacerariincincsesencceasariaatneiea 2 
(Alig FCO a briconsevecancenctzsnjananenbensecetenaners 2 

SN TE etce ceacatevacsteeeadieetens 12 


PURPLE STAR #2 


Source: “The Pyroguide” (a document found on internet) 
Dangerous mixture since it contains both sulfur and a chlorate. 


Preparation 
Bind with dextrin in water. The ingredients must be very pure. 


Potassium ChlOrate...........::cc:cccceeeeeeeeeees 38 
StrontiUM CarbONate..........cccccecceeeeeeeeeeees 18 
CON Der CNIOMA Gistiisccesti cicasscasccdiaseeretexe 4 
Lead ChIOride..............:ceeeeseeeeeeeeeeeeeees 2 


PURPLE STAR #3 


Source: Composition from Shimizu[1], page 216. Listed under the name “Violet star |”. 


Preparation 

Potassium perchlorate........cccccccccceesseseees 61.3 
ROG QUUM wicnsnisceccxssstonsaassteedetucotevancors 9.1 

Basic Copper CarbOnate.........ccecseseseeeeeees 5.0 
StrontiuM CarbOnate.........ccceeesseeeeeeeeees 7.4 


Soluble glutinous rice starch... 4.8 
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PURPLE STAR #4 


Source: Composition from Shimizu[1], page 216. Listed under the name “Violet star II” . 


Preparation 

Potassium perchlorate..........:::c:ceeeeees 64.0 
REC QU cicszesscixadicchossaastixseptacecesasices 9.5 
Copper (IIOXIAE..........ccccccceceseesteeeeeeeees 5.2 
StrontiUM CarbOnNate.........cccecesseeeeeeeeees 7.8 
Peal OO iesecsdctedctersxarpasadecedeiaadsoncnsscuess 8.7 
Soluble glutinous rice starch..........cccceee 4.8 


YELLOW STAR #1 


Preparation 
Mix dextrin with 4 volume parts of water and mix in the other ingredients. 


Potassium Chlorate.........cccceceeeeeeeeeeeeeeees 6 
Sodium hydrogen carbonate..............::00eeee 2 
| DY->:4 0d | 0 re 2 


YELLOW STAR #2 


Source: “The Pyroguide” (a document found on internet) 


Preparation 
Bind with shellac in ethanol or dextrin in water. 


Potassium Chlorate............cccccceeeeeeeeeeeees 8 
SOdIUM OXalateC.........eeeeeeeeeeeeeeeceeeeeeeees 3 
Lali DICK as scenscrstavcitesuivcemasatoentenn 2 


YELLOW STAR #3 


Source: “The Pyroguide” (a document found on internet) 


Preparation 
Bind with alcohol. 


PotassiuM Chlorate..........ccccccccccceeeeeeeeees 8 
SOCGIUM OXalAatEC.......cccccceccseeeeeeeeeeeeeeeeeee 4 
Shellac POWdEl..........:::::cceeeeeteeeeeeeneees 2 
DGXUT I Micxcineveccdateannsondiaadededesesouseenncs 1 
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YELLOW STAR #4 


Source: rec.pyrotechnics, posted by Tommy Hakomaki <tommy.hakomaki@mailbox.swipnet.se> 


Preparation 

Potassium nitrate.............:::ccccceeeeeeeeeees 48 
SO FUP axcicacece2evovetadeediiacseacndscndatonecs 24 
Mealpowdel..........:::cccccccceeeeeneeeeeeeeeees 60 
TSEC OS hirecacssacnssaceedeconsasesnadvainasmaess 10 


YELLOW STAR #5 


Source: Composition from Shimizu[1], page 215. 


Preparation 
Potassium perchlorate........ccccccccccesesenees 68 


LoD Dla CK vraesoscinanevesessadsceeseamsessarneses 2 
SOGUUIM: MITRATC ctescconssnseitecceavacsantacnccnss 7 
Soluble glutinous rice starch..........c.ccee 5 


YELLOW STAR #6 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 217. It’s listed under the name “Yellow star brilliant”. 


Preparation 
The magnesium must be coated with linseed oil. Use an acetone or alcohol solvable binder. 


Potassium perchlorate........ccccccccccessesees 45 
Ultramarine......cccccccccceseeecessceeeeeeeeeees 13 
Magnesium, 60 MeSN........:cccccccseseeeeeeeees 30 


YELLOW STAR #7 


Source: rec.pyrotechnics archive. Composition from Shimizu[1], page 219. It’s listed under the name “Ammon yellow star 
brilliant”. 


Preparation 
The magnesium must be coated with potassium dichromate. 
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Ammonium perchlorate.........:::ccccceeeeeeeees 41 


Magnesium, 60 MeSN........cccccccsesseeeeeeeees 33.3 
POG QUAM essaenesecearsaonssetensianevenennerensens 9.5 
UltraMarine...........cccscsceeeessssteeeeeeeeees 95 
Potassium bichromate............cccssseeeeeeeees 1.9 
Soluble glutinous rice starch...........ccccee 4.8 
ORANGE STAR #1 


Source: “The Pyroguide” (a document found on internet) 
Dangerous mixture since it contains both sulfur and a chlorate. 


Preparation 
Bind with alcohol. 


StrONtiUM Nitrate...........ccceeeeseeeeeeeeeeee 36 
SOGIUM OXalAtC.......... ce ceccccceeeeeeeeeeeeeeees 8 
PotassiuM Chlorate..........ccccccccccceeeeeeeees 5 
Shellac POWEl........:::::::cceeeeeteeeeeeereees 5 
SUNT Re chortetccadasnisatacneientctnbaseinnaasaes 3 
ORANGE/RED STAR 


Source: rec.pyrotechnics archive. Posted by Greg Deputy <gdep@gemstar.gemstar.com> 
Sculpy is a PVC based modelling clay - “FIMO” will also work, but is more difficult to mix. 


Preparation 
Strontium nitrate..............cceceeeeeeeeeeeeeee 35 


SALMON COLOR STAR 


Source: rec.pyrotechnics, post by Greg A. Gallacci <psygreg@u.washington.edu> 
Sculpy is a PVC based modelling clay. The result is a salmon-berry (reddish-orange) color. 


Preparation 

Warm the sculpy slightly, to make it more mixable and mix it with the ammonium perchlorate 
without using solvents. Screen it several times and make pressed stars. The stars can be baked 
in an oven at 135°C for 20 minutes, which will result in much harder, more ignitable, more 
intensely colored stars. Heating the stars is not recommended though, since it could cause the 
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stars to ignite. 


Ammonium perchlorate.........:::cccccceeecees 75 
“Super SCUIPY” ........ccsceceeeeeeeeeeeeeeeeeeeees 25 


WHITE STAR #1 


Source: rec.pyrotechnics 


Preparation 

Potassium Nitrate...........cccccccssssceeeseeeees 58 
Pal Sse ssdeasccazdaacectsanentaccdecdRee tens 40 
DG Nicacscscsucdasrtieirenneisarsenmnneies 2 


WHITE STAR #2 


Source: rec.pyrotechnics 


Preparation 
Potassium Perchlorate...........:c:ccecceeeeeeeeee 40 


WHITE STAR #3 


Source: rec.pyrotechnics 


Preparation 
Potassium Perchlorate...........:c:ccccceeeeeeeeee 2 
AMAIA in inensstncteavedcceazissacaadedacdenatacs 1 


WHITE STAR #4 


Source: rec.pyrotechnics 


Preparation 

Barium Nitrate..........ccccccccccccssssseseeeees 53 
Potassium Nitrate........cccccccceeeeeeeeeeeees 12 
Magnesium 100-200 mesh..........:::::cceeeeeeee 28 
Pall O Us. -cc2etatcs-astsacstvtasaccsadosaacsansacen 7 

PROVO G vis sccctsccnccananacsitccieccaceceanndanean qs 
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50/50 alcohol/Watel........::::::ccceeeeeeeees qs 


WHITE STAR #5 


Source: rec.pyrotechnics 


Preparation 
Barium or Strontium Nitrate.............c..ccce 60 
MA QMGSI UNM sits cdexcdintcatecttescsnieiiatenetdeats 20 


WHITE STAR #6 


Source: rec.pyrotechnics 


Preparation 

PotassiuM Nitrate........ccccccceeeeeeeeeeeeees 59 
BUT sa scccececcc2Ataceeatecetenatadestansdezes 30 
Meal PpOWdel..........:::ccccccceeeeeteeeeeeeeeees 11 


WHITE STAR #7 


Source: rec.pyrotechnics 


Preparation 

Potassium perchlorate........ccccccccccesesseees 61 
PURI iersccsexcsestoeerensneneesieienanaes 31 
LYCOPOCIUM.........cceeceeeeeeeeeeeeteeeeeteeeeees 8 


WHITE STAR #8 


Source: “The Pyroguide” (a document found on internet) 
Bind with dextrin in water 


Preparation 

PotassiuM Nitrate.........ccccccceeeeeeeeeeeees 6 
SUT wcsscseccsennssenimeateemenmnrerniaivs 1 
Antimony SuIfide..........:::ccccceeeeeeeeeeeees 2 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


WHITE STAR #9 


Source: rec.pyrotechnics, posted by Tommy Hakomaki <tommy.hakomaki@mailbox.swipnet.se> 


Preparation: 

PotassiUM Nitrate........ccccccccesesseeeeeeeees 42 
SUT ox cietwevedeiaxsuMondilasavieadateumionias 18 
Mealpowde l..........:::cccccscceeeseneeeeeseeeees 18 
WHITE STAR #10 


Source: rec.pyrotechnics. Post by Erik D. Suni <esuni@lk-hp-26.hut.fi>. Composition from “The best of AFN II”[14]. 
Meal powder priming should be sufficient. 


Preparation 

Potassium Nitrate.............::.ccccceeeeeeeeeees 28 
Antinony sulfide...........::ccccceeeeeeeneeeees 6 
STUN ccatanecay soneadaue tenacaededonunens 8 
DGXUN Mitscsestsessswivereteweestinermeseeninenits 1.5 


BRILLIANT WHITE STAR 


Source: “The Pyroguide” (a document found on internet) 
Bind with dextrin in water 


Preparation 

Potassium perchlorate........cccccccccccessssees 4 
AIUMINUM USt............00:::ceeeeeeeeeeeeeeeees 4 
DOU izsaciwsesceenetacouammsacsarsxenmneicns 1 


ORANGE STAR #2 


Source: rec.pyrotechnics 

These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
in the prime (see miscellaneous compositions) makes the stars a little ‘fuzzy’, making the stars 
much more easy to ignite. Without the wood meal prime the stars are often blown blind. 


Preparation 

Potassium Perchlorate............cccccccsseeeeees 75 
CTO a. deincrnerlarearutemsancoumarmeuiataies 10 

SG NAG :cinensvsnseredsocesdenonarevinnsesdensnes 15 
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YELLOW STAR #8 


Source: rec.pyrotechnics 


These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
in the prime (see miscellaneous compositions) makes the stars a little ‘fuzzy’, making the stars 
much more easy to ignite. Without the wood meal prime the stars are often blown blind. 


Preparation 

Potassium Perchlorate.............ccccccceeeeees 70 
CW Y OUTS scascatacarscccseencrsenspeecenaiscans 10 

PY adacinavoxonounrsseaecrtamasmnatonouladeiadan 10 
ot |=) | f= ae eee enone tr er ne a ea ee 10’ 
VELINE’S RED STAR 


Source: rec. pyrotechnics, post by Lloyd E. Sponenburgh <lloyds@fiscalinfo.com>. This set of compositions was invented by 
Robert Veline and is used in Kosankie’s ‘Chemistry of Fireworks (Chemistry of color) class’. 

These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
in the prime (see miscellaneous compositions) makes the stars a little ‘fuzzy’, making the stars 
much more easy to ignite. Without the wood meal prime the stars are often blown blind. 


Preparation 

Summary of Robert Veline’s own comments: “Potassium perchlorate is a fine powder. Parlon is 
Hercules brand or Superchlon brand from Ishihara co. ltd. Red gum is a fine powder. Copper‘I) 
oxide may be substituted by copper carbonate without much change in performance. Calcium 
carbonate is 200 mesh, ‘Whiting’. More pure forms slow the burn rate and degrade the color.” 


Potassium perchlorate........ccccccccccesseenees 55 
StrontiUM CarbOnate.........ccceeessseeeeeeeees 15 


VELINE’S ORANGE STAR 


Source: rec. pyrotechnics, post by Lloyd E. Sponenburgh <lloyds@fiscalinfo.com>. This set of compositions was invented by 
Robert Veline and is used in Kosankie’s ‘Chemistry of Fireworks (Chemistry of color) class’. 

These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
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in the prime (see miscellaneous compositions) makes the stars a little ‘fuzzy’, making the stars 
much more easy to ignite. Without the wood meal prime the stars are often blown blind. 


Preparation 

Summary of Robert Veline’s own comments: “Potassium perchlorate is a fine powder. Parlon is 
Hercules brand or Superchlon brand from Ishihara co. ltd. Red gum is a fine powder. Copper‘l) 
oxide may be substituted by copper carbonate without much change in performance. Calcium 
carbonate is 200 mesh, ‘Whiting’. More pure forms slow the burn rate and degrade the color.” 


Potassium perchlorate........ccccccccccesssseees 55 
CalciUM CarbONate.........ccceceseeeeeeeeeeeeeeeee 15 
PATIO Wirssicssssessnsncsensossesusesvedanesencuves 15 


VELINE’S GREEN STAR 


Source: rec. pyrotechnics, post by Lloyd E. Sponenburgh <lloyds@fiscalinfo.com>. This set of compositions was invented by 
Robert Veline and is used in Kosankie’s ‘Chemistry of Fireworks (Chemistry of color) class’. 

These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
in the prime (see miscellaneous compositions) makes the stars a little ‘fuzzy’, making the stars 
much more easy to ignite. Without the wood meal prime the stars are often blown blind. 


Preparation 

Summary of Robert Veline’s own comments: “Potassium perchlorate is a fine powder. Parlon is 
Hercules brand or Superchlon brand from Ishihara co. ltd. Red gum is a fine powder. Copper‘l) 
oxide may be substituted by copper carbonate without much change in performance. Calcium 
carbonate is 200 mesh, ‘Whiting’. More pure forms slow the burn rate and degrade the color.” 


Potassium perchlorate........ccccccccccesseees 30 
Barium nitrate...........ccccccceeeceeeceeeeeeees 24 
Barium Carbonate.............cccccceeeeeeeeeeeeees 15 
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VELINE’S BLUE STAR 


Source: rec. pyrotechnics, post by Lloyd E. Sponenburgh <lloyds@fiscalinfo.com>. This set of compositions was invented by 
Robert Veline and is used in Kosankie’s ‘Chemistry of Fireworks (Chemistry of color) class’. 

These compositions are part of a matched set invented by Robert Veline. The compositions mix 
compatibly to produce a wide range of other colors. Examples are given below. The wood meal 
in the prime (see miscellaneous compositions) makes the stars a little ‘fuzzy’, making the stars 
much more easy to ignite. Without the wood meal prime the stars are often blown blind. 


Preparation 

Summary of Robert Veline’s own comments: “Potassium perchlorate is a fine powder. Parlon is 
Hercules brand or Superchlon brand from Ishihara co. ltd. Red gum is a fine powder. Copper‘(l) 
oxide may be substituted by copper carbonate without much change in performance. Calcium 
carbonate is 200 mesh, ‘Whiting’. More pure forms slow the burn rate and degrade the color.” 


Potassium perchlorate........ccccccccceeseeerees 55 
Copper (IIOXIAE.........ccccccceesseesteeeeeeeees 15 
Pal Oi icrascsaceneeerasnemtscennennenatcons 15 


VELINE’S MIXED COLORS 

Source: rec. pyrotechnics, post by Lloyd E. Sponenburgh <lloyds@fiscalinfo.com>. 

These are a few examples of the colors that can be obtained by mixing a few of Robert Veline’s 
set of star compositions. 


Preparation 

b=) | 0), Saennenr ee na rare ne ree arene eeneeeeree 55 green, 45 orange 
ChartreuSe.........ccccccecessceeeeeseeeeeeeeeeees 80 green, 20 orange 
PMG Acorn stesontiennceeats oetiteseledadadeceeeens 80 green,20 blue 

TU AUWOIS Cesc eevsrerdenseousreuseicteeaed 55 green, 45 blue 
MAG GN a sas iscsesesessecsecettnorsinsndecazeseresse 50 red, 50 blue 

MAlO OMeticscadacapisarnscbaasscedetancsnenanceees 85 red, 15 blue 

Pe Gl hee ceiceetaen act sence 60 orange, 25 red, 15 blue 
PUT DIG iis cadinndicondabasusenietcesdveacesocnnndns 5 orange, 15 red, 80 blue 
WHITE FLARE STAR 


Source: “Vuurwerk door de eeuwen heen”[11] 
Dangerous mixture since it contains both sulfur and a chlorate. 
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Preparation 
Wet with solution of shellac in ethanol. +20g Shellac per liter of ethanol. 


Potassium Nitrate.............:.:ccccceeeeeeeeeees 165 
GOI TUIE svatccnsdesasarsenitxetgunacaxtessneseres 31 

BariUiny MIMPATCs civesdsicsscszsmscosteendvettiwses 455 
BariUMm Chlorate........ccccccccccssssssssssseeeees 31 
Magnesium PpOwde l..........:::ccceeeeeeeeeeeeeenees 18 
AIUMINUM MECIUM COUSSE..........cceeeeeeeeeeeeeee 5 
AIUMINUM FING..........0000cccceeeeeeeeeeeeeeeeees 25 
GOLD FLITTER STAR 


The particle sizes of aluminum powders will markedly affect the result. If Al bronze is available, 
you can use all 16 parts of it instead of the two different Al powders. 


Preparation 

Add water and proceed as usual. 

Potassium nitrate, fine...............0008 16 

BTW cactdacetedadadetiasncsensctaSeesectaatenal 3 

Charcoal, DOWdered............::00cccceeeeeesneees 2 

Sodium oxalate or Ultramarine..................05 4or2 

Fine, grey aluminum powder (preferably pyro Aluminum).....11 
Flake Aluminum or medium Al powder (Al bronze works well).....5 
DSK Nix cstsesuccavevinindvoesasseteseemereinnts 4 


ZINC SPREADER STAR #1 

Source: “The Pyroguide” (a document found on internet) 

The stars spread pieces of burning zinc and charcoal. These stars are much heavier than usual, 
and require larger lifter charges if they're to be fired from a tube. 

Preparation 

Bind with water. 


FRAC QUST. v accecrsaxizanicenrteasseicamnaodentvs 72 
Potassium ChlOrate...........:c0c:cccceeeeeeeeeees 15 
PotassiUM GiCHrOMate.........ccccccceeeeeeeeeeeees 12 
Granular CharcOal.........ccccccsssssssssseeeeeeee 12 
DEKE iccssinacdnsntnisaticicesndnsaccantentacncts 2 
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ZINC SPREADER STAR #2 


Source: “The Pyroguide” (a document found on internet) 


Preparation 
Bind with dextrin in water. 


Potassium Nitrate.......ccccccceccsesseeeseeeeeees 14 
PNG USE otccecenstedtounneimasase mciemenneens 40 
CTAICO RN Bins cccitetevavccatocatecsttiiedadaeenind Zz 

SN TD ip desereecereccenetsxectcectcuieteeenees 4 

ZINC SPREADER STAR #3 


Source: “The Pyroguide” (a document found on internet) 
Bind with dextrin in water. 


Preparation 

Potassium ChlOrate...........::cc0scccceeeeeeeeees 5 
Potassium GiCHrOMAtE.........ccccccceeeceeeeeeeees 4 
Charcoal, MECGiIUM.......... cece ee eeeeeeeeeeeeees 4 
FRAC USE rcacasctzsaanintnstiastasctanetgebinss 24 


WILLOW TREE STAR 


Source: “The Pyroguide” (a document found on internet) 
Dangerous mixture since it contains both sulfur and a chlorate. 


Preparation 
Bind with dextrin in water. 


Potassium ChlOrate...........::c::sccceeeeeeeeeees 10 
POTASSIUM NITATC...........ccccceeeeeeeeeeneeeees 5 
SU I sss ticieescepcsaisanaarenensicartecnenaudetes 1 

LOI DLAC crassecesesnesesessanterciersenemueeiints 18 


SOFT WILLOW LAMPBLACK STAR 


Source: “Mesquite charcoal” from Tom Perigrin’s homepage. 


Preparation 
Use a meal powder prime. 1 part shellac can be used instead of 5 parts, burning time will be 
reduced by 2 sec. Standard willow method: mix the components, wet with alcohol/water screen 
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pulverone style, dry, mill for 3 hours then make cut stars. Adding extra charcoal might slow the 
burn, giving a better tail. 


TANGA cictictncsamndnsrstecsentacanamdnmcanens 25 
DSU ilcwatdicscesadaxteneecethixttcxadetseeeeabie 5 
POtassitim MICRA saissasctascteisinssteneaiesaenas 10 
Potassium perchlorate........ccccccccccesssenees 30 
Lal DIDO sdsn iatvcasensansssteccsdaigcapacavtens 30 

SG ats -eteetutecmiaucenceachomanvteasseineciaas 5 


LAMPBLACK WILLOW STAR 


Source: PML, post by Bill Ofca <ofca@csbh.mhv.net> 


Preparation 

Dampen with 50/50 water/alcohol as it is rolled over a (chlorate) core star or stars containing 
NO sulfur or sulfur compounds. It helps to slightly dampen the lampblack with pure alcohol 
before it is mixed with the other dry ingredients. Once thoroughly mixed, it should still flow as 
a powder, or too much alcohol was used. If that happens, allow it to evaporate for awhile until 
it can be sprinkled on the rolling stars. 


LaMP DLAC Kvrvesesdssancoeseseatsasescamstiaaeness 12 
Potassium ChlOrate...........::c::cccceeeeeeeeeees 8 
POTASSIUM NITATC...........ccccceeeeeeeeeeeeeeees 1 
DEKUN Mi xssesesceasevinenecewsteunseeecanemies 1 


SILVER SHOWER STAR #1 

Preparation 

Add water and proceed as usual. The particle size and surface area of the reactants has a 
profound effect on the results. 


Potassium nitrate.............:..ccccceeeeeeeeeees 35 

FIR CACO Al isdettedcssevisiadsdacacatirannase 8 

DQG ACI es ccstcnivatnacamanssaumancteneeiaces 2 

SUS TM caccccdecpacathtaacteossadtantasesnaantades 7 

Potassium perchlorate........cccccccccceseeseees 60 

Fine pyro Aluminum (atomised Aluminum, 0.1 mm)....20 
Fine flake aluminum (Al bronze)................ 25 

Coarse flake AIUMINUM............::cceceeeeeeeeee 15 

DEX Mixcsescscseavrvenetesissasernceoinanne 10 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


SILVER SHOWER STAR #2 


Source: PML, post by Charley Wilson <cwilson@celsvr.stortek.com> 
The particle size of the aluminum is not very critical. 


Preparation 
Dissolve shellac in boiling ethanol, mix in the other ingredients and proceed as usual. Shellac 
stars take a long time to dry; try drying in the sun. Prime with a perchlorate based strobe prime. 


Ammonium perchlorate........::::ccccceeeeeeees 65 

Fine aluminum powder or flake aluminum (not too coarse).....22 
SNe es seteeanceeeueenecunniesaetuetsdeeacseess 18 

SILVER SHOWER STAR #3 

Preparation 


Add water and proceed as usual. 


Flitter Aluminum (or any grade except the finest pyro grades).....15 


PotassiUM Nitrate..........ccccceeeeseeeeeeeeeees 55 
BOM IC OCG svcvcvencdecsidcasscussudesousvnedcensns 2 

Fine CharcOal.......cccccesecceceseseeeseeeeeeeess 10 
DG ck ciccrevcdensantccccaiiadedvendeeresontact 5 
ELECTRIC STAR #1 


Source: “The Pyroguide” (a document found on internet) 


Preparation 
Bind with dextrin in water. 


PotassiuM Nitrate..............:.ccccseeeeeeeeeees 15 
Aluminum, fine...........cccecccceseseeeeeeeees 2 
Aluminum, MeECiIUM............. cece eee ee eee eeeeeees 1 
Black POWEl.........2:e:cceeeeeteeeeeeeeeeeteeees 2 
Antimony SuIfide..........::::ccceeeeeeeeeeeees 3 
UO MA ceeds acta ya ans erennceetenoesneredt 4 


ELECTRIC STAR #2 


Source: “The Pyroguide” (a document found on internet) 
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Preparation 
Bind with red gum in water. 


Potassium ChlOrate...........:cc::cccceeeeeeeeeees 60 
Bari Ui MIEFATE iitcsiocs Gaciccxacetedarncatedeess 5 
Aluminum, fine..........c.cccecccceeeseeeeeeeees 9 
AlUMiNUM, MECIUM............cce cece esses eeeeeees 4 
AIUMINUM, COAMSC..... cece eeeeeceeseeeeeeeeeeeeees 3 
MICO a heseuavsutcarsandascarscarnenasanemsert 2 
DEXED Msicsissscssssnttatndadssnandascasndaintanie 5 


ELECTRIC STAR #3 


Source: “The Pyroguide” (a document found on internet) 


Preparation 

Bind with shellac in alcohol. 

Potassium perchlorate........cccccccccceseseeees 6 
Baril NITATC i iciicccsissicccsassccsevsessteneess 1 
PAPA eccschesxacnntadccctcttanstadeanadansatin 20 
DVSX lknscccshccacapicritenecdaddinedabeeseeceee 1 


ELECTRIC STAR #4 


Source: “The Pyroguide” (a document found on internet) 


Preparation 

Bind with shellac in alcohol. 

Potassium perchlorate........cccccccccceseesnees 4 
AluMinUM, MeECIUM............cccec cece sees eeeeeeees 2 
DSU excerexsdeneesinertcoutisadcradstecretcnns 1 


FIREFLY #1 


Source: rec.pyrotechnics archive. Posted by Eric Eisack. 


Preparation 
Aluminum is large flake. It was sieved through a windowscreen. This gives about 30 mesh 
powder. 


PotassiUM Nitrate.........cccceceeeeseeeeeeeeeeees 50 
Charcoal, air float.........cceececeeeeee eens 29 
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SLITS dcsicadecaccansdeasbensmecseaucdaanseateae 6 

Aluminum (large flake)...........:ccccccceeesee 4.5 
DO@xtrIA:Or CIM GC osicieccdecaccicacctacrsasacescsend +5 or +1 
FIREFLY #2 


Source: rec.pyrotechnics archive. Posted by Dan Bucciano. 

Can also be used as rocket propellant: Mix the chemicals, dampen, and granulate through a 20 
mesh screen and dry. Use +3% by weight as a tail effect. Once you have passed the top core of 
the rocket by 1/2 inch, you may ram 100% firefly formula the rest of the way. You will end up 
with a beautiful long trailing tail of firefly. 


Preparation 

Potassium Nitrate...........::ceeeeeeeeee 47 

Air Float Charcoal..........::::ccccceeeeeeees 33 

Antimony tri-sulfide..............::ceeeeeeee 5.8 
Aluminum (400 mesh, 12 micron, spherical).......... 4.2 
SUT: senscecucseammivnsneatesrncacsdedaceaentnnes 4.7 
DOXtIIN.....cececceeeeeeeeeeeeeeeeeeseeseeeeeeeees 5.2 

FIREFLY #3 


Source: PML Digest 391, post by L.Niksch <LNiksch@aol.com>. This formula is provided with the “firefly aluminum” from 
Skylighter. 


Preparation 

Ball mill potassium nitrate, Air Float charcoal, sulfur and Dextrin together for 1 hour. Then add 
the 36 mesh Charcoal and firefly aluminum and mix with a spoon. Add water to make a dough 
mix and cut with a knife into 3/8” cut stars. Separate stars and dry for 3-4 days. The effect is a 
long tiger tail going up and firefly sparkles coming down. Larger stars take longer to dry, and a 
damp star produces very little firefly effect. 


POTASSIUM NITATC..........ccceceeeeeeeeeeeeeeeees 49 
Charcoal, air float... cece 29 
Charcoal, 36 Mesh.............ccccccccsesseeeeeeee 11 
BUI TUIE sccidetacceasnabaraiauateinieadscesieanerans 9 
DSU ivacansesuetanpsacin tenrecacseeueee vant 10 
Aluminum, firefly.........:cccccceessseeeeeeeees 5 
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GLITTER STAR 


Source: rec.pyrotechnics archive, post by Tommy Hakomaki <tommy.hakomaki@mailbox.swipnet.se> 


Preparation 
Wet with ethanol/water (70/30) 


RED PILL BOX STAR 


Source: rec.pyrotechnics archive. Composition from Lancaster[2] 


Preparation 
Potassium Chlorate............cccccceeeeeeeeeeeees 64 


SPARKLER STAR 


Source: rec.pyrotechnics archive. 
Use course aluminum, fine aluminum will only result in a flash. 


Preparation 

Potassium perchlorate........ccccccccccessserees 60 
AIUMINUM, COUSSEC.......ccccccceceeeeeeeeseeee eee 30 
DION I Miscacavecedteratencewsadieermseuteeerten 10 


WHITE FLITTER STAR 


Source: Tom's Perigrin’s homepage. Composition from Weingart[5]. 


Preparation 

POTASSIUM NITATC..........cccccceceeeeeeeeeeneees 17 
SN TU eines cariatorondensacabacunnauiueus 3 
CHAI a hiccivenendevicucssccnsaiminsramaerenens 3 
AIUMINUM, COUSSEC.......cccccccceeeeeeeeeeesee eee 4 
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Aluminum flake, fine...........cccceeeee eee 10 
PGA ck cicinacddacsscnsttesinicscenadabscanacta 1 


WHITE COMET #1 


Source: rec.pyrotechnics 


Preparation 

POTASSIUM NITATC..........cccceeeeeeeeeseeneneees 96 
FIM CHANGC Al iiissainsseiunsazasavacnnttenineass 44 
BUS Ta cactcedeseacsestiactvereretanietentacataael 15 
DON Ui lexsadexsceseeavncaeecottinidcxaceteenttanes 10 


WHITE COMET #2 


Source: rec.pyrotechnics 


Preparation 

POTASSIUM NITATC..........cececeeeeeeeeeeeneeeees 40 
FI CHANG C a caiiceciecsdsancccsrazacananensnauss 24 
SUT ecacndedccnacsndetdanteranactabetetaacasacai 8 
DOU livksidanshcnatepiereecoenicncdeeeeaetes 9 


‘DRAGON EGGS’ STAR (CRACKLING STAR) 

Source: rec.pyrotechnics. Composition from “The best of AFN Ill”[12], page 121 

Sometimes, Bi2O3 is used instead of Pb304. The composition is extremely sensitive, both to 
friction and impact. It is also quite poisonous and explosive. Gloves and an air mask must be 
worn at all times when handling this mixture since the mixture contains the very toxic Pb304. 


Preparation 

Add lacquer untill the thickness is like wood putty. Pass the mix through a screen and dry it to 
make 1mm squares. These will explode with a sharp crack shortly after lighting and can be used 
as star cores. 


PS Oe cc sacs tacrcnccsebiaseitnsteceseantenseats 81.8 

Magnalium (50/50, 100-200 Mesh).............0006 9.1 

Copper (IIOXIAE.........cccccccceesesesteeeeeeeees 9.1 

Nitrocellulose lacquer binder.............:006 10% by volume 
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BLUE STAR WITH CHARCOAL TAIL 


Source: rec.pyrotechnics, posted by sweden <sweden@synchron.ct.se>. Source of this composition is Bruce Snowden 


Preparation 

Add isopropyl alcohol for binding. Cut, round and pumped stars can be made with this 
composition, but a typical KClIO4/Red gum/Charcoal/dextrin prime will be necessary. A final layer 
of sodium nitrate/sulfur/Charcoal (85/5/10), moistened with NC/acetone lacker (w. about 3% NC) 
can be added. This adds yellowish sparks. Mealpowder can be used instead if the yellow sparks 
are not desired. 


Ammonium perchlorate........:::ccccccceeeeeeeees 70 
Basic Copper CarbOnate.........cceesseeeeeeeees 10 
ROG GUGM cahicnrtecgeecbsoetcawaceereaisetervelins 10 
An GO olan suavssuntiadereianiemerenaneueens 10 

DOK UN Misscitsvacscanscsssasiessisndsensdeobsconsce +5 
ELECTRIC PURPLE STAR 


Source: Quoted in an AFN Yearbook from David Bleser on “Protecting Electric Puple Decomposition” 

When very fine powdered ammonium perchlorate was used in a an attempt to try to increase 
the burning rate of stars an ammoniacal smell and an increase in temperature was noticed. The 
batch of stars was safely disposed of. By adding 5% potassium dichromate and 1% boric acid 
the reactions were prevented. 


Preparation 

Ammonium perchlorate.........:::cccccceeeeeeees 68 
Copper benzoate..........ccccccecceeeeeeeeees 8 
StrontiUM CarbOnate.........cccecesseeeeeeeeees 12 
Magnalium (200-400 Mesh)............::cccccceeeees 5 
HEXAMING......ccccceeceeeeeeeeeeeeseeseeeeseeeeees 7 

DOX EN Minctdevaxtvanssavsasniaiadataceisecbsconecd +5 


BRILLIANT CORE 


Source: Composition from Shimizu[1], page 219. 

This composition can be used for the cores of round stars. It gives a strong flash of light. The 
cores burn quickly and are self propelled when they are unevenly ignited. To prevent that, these 
cores should be coated with ‘Brilliant core prime’ (see miscellaneous compositions) untill they 
are round. 


Preparation 
Barium nitrate............0c.cccceeeceecceeeeeeees 66 
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Aluminum, fine flake... eee 27 
BONG ACI escscstsscctecercecensseccaeetsccacdex 1 
Soluble glutinous rice starch... 6 


SILVER STAR CORE 

Source: Composition from Shimizu[1], page 220. 

This composition can be used for the cores of round stars. It burns less quickly than the ‘brilliant 
core’, and produces a silver flame. 


Preparation 

Potassium perchlorate..........:::c:cceeeeeees 56 
Rosin (BL combustion agent).........:::::ecee 5 
Aluminum (fine flake)........... cece 32 
LAN DION viciecseducpacasenstaternsdeiecavemnniess 2 
Soluble glutinous rice starch............cccee 5 


SILVER WAVE 

Source: Composition from Shimizu[1], page 220. 

This composition produces a silver fire dust. A large silver fire dust flame of short duration 
is obtained. When the ratio perchlorate to aluminum is changed to 35/65 a small flame with 
yellowish fire dust of long duration is obtained. 


Preparation 

Potassium perchlorate.........::::c:ceeeeeees 50 
Aluminum (somewhat coarse flake)..............05 50 
Soluble glutinous rice starch............cccee +5% 


GOLDEN WAVE #1 


Source: Composition from Shimizu[1], page 221 


Preparation 

Potassium Nitrate.............:::ccccseeeeeeeeeees 37 
Aluminum (somewhat coarse flake)................55 47 
Antimony trisulfide..........::ccccccceeeeeees 9 

BMC AC Cssscavecaincstscxadédecaeseesteececsens 1 

Soluble glutinous rice starch............cccee 6 
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GOLDEN WAVE #2 


Source: Composition from Shimizu[1], page 221. 


Preparation 

POTASSIUM NITFATC. ccccssccsesesseedscncaccires 37 
Aluminum (somewhat coarse flake)...............0 47 
SU TUM poeta tantetactuadeeeeeideatacocsussen: 9 

BIG CIC esmsssarssacscacasinenertasndecetnacia 1 

Soluble glutinous rice starch............ccccee 6 


GOLDEN WAVE #3 


Source: Composition from Shimizu[1], page 221. 
A somewhat reddish gold effect is obtained with this composition. 


Preparation 

Potassium Nitrate.............::.ccccceeeeeeeeeees 37 
Aluminum (somewhat coarse flake)...............0 47 
RO | Gall cesssciassaavescanateaesguantvensaseuaders 9 

BQFIG Ci Gheccisescivissansncenvanexatexedsuanseaninas 1 

Soluble glutinous rice starch.............ccee 6 


GOLDEN CHRYSANTHEMUM 


Source: Composition from Shimizu[1], page 221. 
This produces a brilliant yellow fire dust. 


Preparation 

Potassium Nitrate.............:::ccccceeeeeeeeeees 40 
Aluminum (somewhat coarse flake)...............0 30 
SITE sGciecectsadenavarsdentesedinadetacctetanncs 10 

Feel Oe lisesi irene 10 

Hemp coal (or pauownia COal)............:0scceeee 2 
BGC ACC son cds stnrtacavnianassankoonscncceaise 1 

Soluble glutinous rice starch............cce 7 


CHARCOAL FIRE DUST #1 


Source: Composition from Shimizu[1], page 221. Listed under the name “Chrysanthemum 6”. The 6 in that name comes from 
the ratio of charcoal to potassium nitrate, which is 6:10. 
A reddish fire dust is obtained, which is relatively shortlived. When willow charcoal is used 
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instead of pine, long lived fire dust is obtained. 


Preparation 
To obtain the fire dust, the potassium nitrate must be soaked into the charcoal. Hence a wet 
proces must be used for mixing. 


Potassium Nitrate.......ccccceccceseeeeeeeee ees 55 
SIA ssc edeczensecaet a chanchesantouenedaaes 7 

Pine CharcOal.......cccccccseeseeeeeseeeeneeeeenes 33 
Soluble glutinous rice starch...........ccccce 5 
CHARCOAL FIRE DUST #2 


Source: Composition from Shimizu[1], page 221. Listed under the name “Chrysanthemum 8”. The 8 in that name comes from 
the ratio of charcoal to potassium nitrate, which is 8:10. 


A reddish fire dust is obtained, which is relatively shortlived. When willow charcoal is used 
instead of pine, long lived fire dust is obtained. 


Preparation 
To obtain the fire dust, the potassium nitrate must be soaked into the charcoal. Hence a wet 
proces must be used for mixing. 


Preparation: Potassium nitrate... 49 
SUITING ss cececucecetancetcceremumdeseedsvensvdesc: 6 

Pine CharcOal...........ccccccccccceeeeeeeeeeeeees 40 
Soluble glutinous rice starch...........ccccc 5 


CHARCOAL FIRE DUST #3 

Source: Composition from Shimizu[1], page 221. Listed under the name “Chrysanthemum of mystery”. 

A weak fire dust is obtained since the composition contains no sulfur. It creates a different and 
lonely effect. 


Preparation 
To obtain the fire dust, the potassium nitrate must be soaked into the charcoal. Hence a wet 
proces must be used for mixing. 


PotassiUM Nitrate........c.ccceceeeeseeeeeeeeeeees 45 
Pine CharcOal............cececeeeeeceeeeceeeeeeees 50 
Soluble glutinous rice starch...........ccccee 5 
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CHARCOAL FIRE DUST #4 


Source: Composition from Shimizu[1], page 221. Listed under the name “Tiger tail”. 


Preparation 
To obtain the fire dust, the potassium nitrate must be soaked into the charcoal. Hence a wet 
proces must be used for mixing. 


Potassium Nitrate.......ccccceeceeeseeeseeee ees 44 
SOTA oc divsteGtecdncavevotouievacecancrotecnndcs 6 

Pine CharcOall........:cccccesesececeseeseeeeeeenes 44 
Soluble glutinous rice starch............cce 6 
CHARCOAL FIRE DUST #5 


Source: Composition from Shimizu[1], page 221. Listed under the name “Willow”. 


Preparation 
To obtain the fire dust, the potassium nitrate must be soaked into the charcoal. Hence a wet 
proces must be used for mixing. 


POtaSSiUI MITPATC vescsascrecsctesisesessseansnesis 35 
SGI FUE soci caeSeavtonenseenessaxatnnatecobemannns 12 

PING CMAN CO all ccatatsrntcnstininxctouendancucetsinl 45 
Soluble glutinous rice starch..........cccceee 8 


SILVER WAVE CHRYSANTHEMUM 

Source: Composition from Shimizu[1], page 222. 

A fire dust with sparks from the metal powder is obtained. It looks as if red, yellow and green 
twinkling fire particles were mixed together. 


Preparation 
The potassium nitrate, sulfur and pine charcoal are previously mixed densily as in the 
manufacture of black powder. 


PING CHAlCOA | vesicscacsdextcarssossenscuscsacatens 7.5 
Aluminum (somewhat coarse flake)................55 7.5 
Ma Gia (WIM vesisisecsesavescensvansenenenesans 1.5 
Antimony trisulfude............::::ceeeeeeeeeee 2.5 

Ree Ol cdinciarecscscamiocseneeeeaen 7.5 
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Soluble glutinous rice starch............cce 6.0 


METAL FIRE DUST NO.32 


Source: Composition from Shimizu[1], page 221. Listed under the name “Winokur's compositions”. They originated from 
“The pyrotechnic phenomenon of glitter” by R. M. Winokur from Pyrotechnica No 2, february 1978 


Preparation 

POTASSIUM NITATC..........ccccceceeeeeeeeeeeeeees 38 

SU TUE scesescanese veneninanterimacianwsnndencades 13 
CACO astectacsatanceatasstateianacnnetaacnens 10 
Bary NEGATE sincoroctetictdcxadeteeervarideads 14 
Aluminum, Atomized..........ccccccceeeee eens 12 
Red Iron Oxide, Fe2O3........cccccccccseeeeeeeeees 8 
DOK Hlisksédinchctatheccreccatuanidenadeeteaeucte 5 


METAL FIRE DUST NO.33 


Source: Composition from Shimizu[1], page 221. Listed under the name “Winokur's compositions”. They originated from 
“The pyrotechnic phenomenon of glitter” by R. M. Winokur from Pyrotechnica No 2, february 1978 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeees 43 


Aluminum, Atomized..........cccccceceeeeeeeeeee 13 
Red Iron Oxide, Fe2O3........ccccccceceeeeeeeeeees 7 
PGCE iecssusvadixacnnsnnteadvetismnzsneabenates 4 


METAL FIRE DUST NO.34 


Source: Composition from Shimizu[1], page 221. Listed under the name “Winokur's compositions”. They originated from 
“The pyrotechnic phenomenon of glitter” by R. M. Winokur from Pyrotechnica No 2, february 1978 


Preparation 

POTASSIUM NITLATC...........ccccceceeeeeseeeeneees 40 

SU TAF seidiiceeesasauacaitxessunacaxteseessburan: 10 
CHANG a la icansssncecsanceteconseivennezimanasen: 10 
Barium Nitrate...........cccccccsssseseeeeeeereeee 16 
Aluminum, Atomized...........ccccccccceeesee eens 12 
Red Iron Oxide, Fe2O3........ccccccccceeeeeeeeeees 7 
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DO@XEPI A ioess-cccegecaceceieaeecadessccnadeandaacns 5 


METAL FIRE DUST NO.35 


Source: Composition from Shimizu[1], page 221. Listed under the name “Winokur's compositions”. They originated from 
“The pyrotechnic phenomenon of glitter” by R. M. Winokur from Pyrotechnica No 2, february 1978 


Preparation 

POTASSIUM NITATC...........ccccceeeeeeseeeeeeeees 36 

SU TUE scesescanese veneninanterimacianwsnndencades 13 
CACO astectscsatanceatasstateianecnnetaacnens 10 
Bary NITRATE siictrccttdacddicadetecetacareseess 16 
Aluminum, Atomized...........cccccccceeeee eens 12 
Red Iron Oxide, Fe2O3........cccccccecseeeeeeseees 8 
DOK lisisédinchcatheccseecateanidenadeeeeaeucees 5 


Metal fire dust No.38 
Source: Composition from Shimizu[1], page 221. Listed under the name “Winokur's compositions”. They originated from 
“The pyrotechnic phenomenon of glitter” by R. M. Winokur from Pyrotechnica No 2, february 1978 


Preparation 

POTASSIUM NITATC..........cececceceeeeeeeeneeeees 40 
BOI TUIF sceteiceeesesauacaitxesgunacaxteseussovens 12 
CHAI CO aha isinencacaviancedeueseaivsanneiasvanens 12 
BariUM Nitrate...........ccccccesssssseeeeeeeeeeee 13 
Aluminum, Atomized...........ccccceceeeeeeeeeeeee 12 
Red Iron Oxide, Fe2O3........ccccccceceeeeeeeeeees 7 
DE XUDMisasitasccnicteasacactaassaindnsceentaiatanel 4 


MATRIX COMET COMPOSITION #1 


Source: PML 8 oct 96, post by Myke Stanbridge <mykestan@cleo.murdoch.edu.au> 

A matrix comet consists of a matrix composition in which colored microstars are embedded. 

It produces a colored tail when fired. The microstars must be slow-burning while the matrix 
must be very fast burning. The matrix must either emit as little light as possible or a lot of 
light in a color that is compatible with the color of the microstars. The following green matrix 
composition from c1995 is a good starting point for further experimentation. 


Preparation 
Exfoliated mica is also called Vermiculite. It is usually obtained from ‘mineral products’ suppliers 
in graded sizes from around 5 to 10 millimetres. It requires comminution in a coffee mill, 
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followed by screening. The guar binder, although very effective in low amounts, has a very slow 
drying profile and a tendency to produce a ‘skin’ that prevents ‘radiant heat source’ drying. To 
dry the comets uniformly requires a fan circulated ‘dry air’ drier. Large 3” comets might take 
two months to dry properly depending on the circumstances. 


Potasium chlorate, passing 200 mesh..............- 50 
Barium benzoate, passing 100 mesh.............-.+ 23 
Barium carbonate, passing 200 mesh............+++- 10 
Exfoliated mica, pass 80 mesh, hold 120 mesh......10 
Bentonite clay - wyoming, passing 200 mesh........ 6 
Guar gum fine WW250F, passing 200 mesh............ 1 


MATRIX COMET COMPOSITION #2 


Source: PML 8 oct 96, post by Myke Stanbridge <mykestan@cleo.murdoch.edu.au> 

A matrix comet consists of a matrix composition in which colored microstars are embedded. 

It produces a colored tail when fired. The microstars must be slow-burning while the matrix 
must be very fast burning. The matrix must either emit as little light as possible or a lot of 
light in a color that is compatible with the color of the microstars. The following green matrix 
composition from c1995 is a good starting point for further experimentation. 


Preparation 

Exfoliated mica is also called Vermiculite. It is usually obtained from ‘mineral products’ suppliers 
in graded sizes from around 5 to 10 millimetres. It requires comminution in a coffee mill, 
followed by screening. The guar binder, although very effective in low amounts, has a very slow 
drying profile and a tendency to produce a ‘skin’ that prevents ‘radiant heat source’ drying. To 
dry the comets uniformly requires a fan circulated ‘dry air’ drier. Large 3” comets might take 
two months to dry properly depending on the circumstances. 


Potasium perchlorate, passing 100 mesh............ 50 
Zirconium silicate, passing 325 mesh...........--- 30 
Polykarbenite-3 - Armex, passing 200 mesh......... 10 
Barium carbonate, passing 200 mesh.............4+- 9 
Guar gum fine WW250F, passing 200 mesh............ 1 


TWINKLING GREEN STAR #1 

Source: rec.pyrotechnics, posted by Bill Nelson <billn@peak.org, from “Pyrotechnica VII"[3] by T. Fish 

Magnesium reacts slowly with ammonium perchlorate producing ammonia and magnesium 
perchlorate, especially in the presence of moisture. Thus, the twinklers cannot be stored for 
more than 6 months, and they must be kept in a closed bag. During the smoulder phase, 
magnesium reacts with ammonium perchlorate in the dark. In the flash phase, magnesium 
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reacts with barium sulfate, producing hot MgO and creating a green flame. The flash is 
followed by another cycle, since the flash rapidly consumes the reactants in the flash zone. 


Preparation 

1. Binder solution: Dissolve 3 parts of nitrocellulose (smokeless powder or celluloid film) into 30 
parts (w/v) of boiling acetone. If you’re going to prepare these stars more than once, prepare 
more of the solution, since nitrocellulose dissolves slowly even in refluxing acetone. Approx. 
30 parts of the solution (v/w) is used each time. Nitrocellulose is used as a binder, since other 
binders tend to interfere with the twinkling. 


2. Mix the ingredients into the binder solution in the order they appear here. Proceed as usual. 
Note that acetone evaporates very rapidly and the stars usually dry within a few hours. 


Magnesium powder (any lab grade powder)........... 23 
Ammonium perchlorate........::::ccccccceeeeeees 60 

Barium Sulfate............cccccessseeeeeeeeesneees 17 

TWINKLING GREEN STAR #2 


Source: Composition from Shimizu[1], page 224. Listed as “Twinklers of the ammonium perchlorate base, green” 
Frequenty: 3.1 Hz. 


Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnesium, 60 mesh (treated with potassium bichromate).....23 


Ammonium perchlorate........:::::ccccceeeees 60 
Barium sulfate.............ccccceeeeceeeceeeeeeees 17 

Potassium dichromate (as a stabilizer)............ +5% 
TWINKLING GREEN STAR #3 


Source: Composition from Shimizu[1], page 225. Listed as “Twinklers of the nitrate base, green” 


Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


MagnaliuUm.........:cccccccecceeeseeteeeeeeeeeeeees 18 (coated with linseed oil) Barium nitrate[40 
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BHC (Benzene hexachloride)............ccce 5 
SUT csasesceSsnseascsasavasemsnsanantvavions 30 
Antimony trisulfide..........:::ccceeeeeee 7 
eTwinkling red star Class:10........:::::cceee 50 


TWINKLING RED STAR 


Source: PML 383, composition comes from a post to rec.pyrotechnics by Myke Stanbridge <mykestan@cleo.murdoch.edu.au> 
in ‘95 


Preparation 
Magnesium was treated with cold 10% w/w K2Cr207 in deionised water for 2 hours. 


Ammonium perchlorate, 100 mesh............-:06 50 
Magnesium metal, 120 meShN..............0000sceeee 23 
Strontium sulfate, 100 mesh............::::eee 18 

Genchlor GC 700-200, 160 mesh.............:::008 2 
Winchester DB-231 as grain pwd..........::::000 7 
Acetone, water free technical.............000. +20% (w/w) 
TWINKLING WHITE STAR #1 


Source: PML, posted by Harry Galliam <HEGilliam@aol.com>. Composition from Bleser[13], page 22. Listed as “formulation 
#26; white strobe”. 


Preparation 
The magnalium needs to be treated with potassium dichromate before mixing. 


Magnalium, 100 MeSh.........:::cccccccsssesreeees 18 
PotassiUM Nitrate........c.ccceceeeeseeeeeeeeeees 7 
DY-)4 0d | 0 5 


TWINKLING WHITE STAR #2 


Source: Composition from Shimizu[1], page 224. Listed as “Twinklers of the ammonium perchlorate base, white” 
Frequenty: 9.7 Hz. 


Preparation 
Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
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cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnalium, 80 mesh (treated with potassium bichromate).....25 


Ammonium perchlorate.........::::ccccceeeeees 60 
Barium sulfate.............ccccceeeeceeeceeeeeeees 15 

Potassium dichromate (as a stabilizer)............ +5% 
TWINKLING RED STAR 


Source: Composition from Shimizu[1], page 224. Listed as “Twinklers of the ammonium perchlorate base, red” 
Frequenty: 3.5 Hz. 


Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnesium, 60 mesh (treated with potassium bichromate).....30 


Ammonium perchlorate.........::::cccceeeeeeeees 50 
Strontium Sulfate..........cccceceeeeeeeeeeeeeeees 20 
Potassium dichromate (as a stabilizer)............ +5% 
TWINKLING ORANGE STAR 


Source: Composition from Shimizu[1], page 224. Listed as “Twinklers of the ammonium perchlorate base, orange” 
Frequenty: 6.9 Hz. 


Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnesium, 60 mesh (treated with potassium bichromate).....30 


Ammonium perchlorate........::::cccsceeeeeeeees 60 
CAICIUIN SUNTATC. cencccncataccencccatadaccanataces 10 

Potassium dichromate (as a stabilizer)............ +5% 
TWINKLING YELLOW STAR #1 


Source: Composition from Shimizu[1], page 224. Listed as “Twinklers of the ammonium perchlorate base, yellow” 
Frequenty: 3.5 Hz. 
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Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnesium, 60 mesh (treated with potassium bichromate).....40 


Ammonium perchlorate........:::::ccccceeeeeeeees 50 
SOdIUM SUlfate........cceeeeceeeeeeeeeeeeeees 10 
Potassium dichromate (as a stabilizer)............ +5% 
TWINKLING YELLOW STAR #2 


Source: Composition from Shimizu[1], page 225. Listed as “Twinklers of the nitrate base, yellow” 


Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnalium (coated with linseed oil)............... 12 
Bar Uh MIEPATE sas scshscotaixidinacactantenabiccdis 33 
Potassium Nitrate.............::cccccceeeeeeeeeees 7 

BHC (Benzene hexachloride)..............::0000088 11 
SOI sicsiceincd causavsantacatoindsaxiecenesiacen: 27 

Antimony trisulfide..........:::ccceeeeeeeeees 5 

SOdIUM OXalAte..........ceeccccceeeeeeeeeeeeeeeees 5 


TWINKLING BLUE STAR 


Source: Composition in handwriting in the copy of Shimizu[1], present in the library of the Technical University of Delft. 


Preparation 

Add 25 parts 10% nitrocellulose solution in acetone to 100 parts of the composition, and make 
cut stars. Roll these stars in “priming composition #8”, using the same NC paste until stars are 
round. Add a final layer of black powder in NC paste to ensure ignition. 


Magnesium, 60 mesh (treated with potassium bichromate).....23 


Ammonium perchlorate.........:::cccccceeeecees 60 
Copper sulfate............:c::cceeeeeeeeeeteeees 17 
Potassium dichromate (as a stabilizer)............ +5% 
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GOLDEN TWINKLER STAR 

Source: “The Pyroguide” (a document found on internet) 

Bind with water. The stars fall through the air and burn in an “on and off” manner. The effect is 
spectacular. 


Preparation 
The stars must be pumped or cut. 


Potassium Nitrate.............:::ccccceeeeeeeeeees 18 
STs Acaceaceteateteceeeencnee 3 

LOM DICK vsaasncsrsncntoerestatesxamsesenensats 3 
ALUMINUM ........cccccccecceeeeeeeeeeeeeeeeeeeeeeee 3 
Antimony sulfide...........::::cccceeeeeeeeeees 3 
SOGUUM ONE ATE ccccccccnescecesevevevererenetiee 4 


RED, ORGANICALLY FUELLED STARS 


Shimizu Bleser Bleser McLain Lancaster | Lancaster | Lancaster 
Keystone 


Potassium chlorate |__| _}3g_ | _{7o | _|ea 


Potassium 
SEO uae 7 


/Strontium nitrate nitrate 


fetgn [fo [se fo fp 1 


Strontium 12 15 15 19 
carbonate 


[Charcoal =f 

a a a a ae, 
pve 
Bevectlorgpencene fd 
[Dextrin [5 


type cut, rolled cut, rolled | cut, rolled | pumped pill box 
ial iced =" a cca ae ll al 
| alcohol alcohol | alcohol alcohol alcohol _falcohol _| alcohol 


RED, METALLIC FUELLED STARS 


resis Lancaster Lancaster Lancaster Veline 
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Potassium 70 55 

ponowe [| 
[Strontium nitrate} SS 
ontium 

ea a 
[Magnesium Po ssidBDY 30 


Magnalium -200 
oo 


Aluminum 

i es ee es 
Ee 
—————EEE 
(polyester) 

Pa Parlon 


Se 
<—S box cut, rolled 


BLUE, ORGANICALLY FUELLED STARS | 


[Finrcoster[eancaster [tancoster [shimien [simian [Conking [conting [Beser [oteser[oteser 
ammonia [Ts fas fess [fs 

[Potassium chlorate [6870 | So ee 

Ammonium 

ee | | PPP ty 
[Barium chlorate || es ee ee ee ee 
ee Co Ve Ve 
fParisgreen 22 fot 
[Basiccopper carbonate | | ta ts ts 
[Blackcopperoxide || Tt tte ts 
[Copper oxychloride | | 
[shellac 6omesh | fro 
ftactose TT 
fHexamine | 
parion Tt sae fs to 
fe 
[Hexachlorobenzene | | TT 
fRedgum PP —— 
Ce 


type pumped | pill box pill box cut, rolled 4 2 cut, 4+ 
rolled rolled rolled rolled 
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solvent 40% 50% 50% 
alcohol | alcohol alcohol 


BLUE, ORGANICALLY FUELLED STARS II 


Jennings- Jennings- Pihko Pihko Pihko Pihko Davis Davis 
||” fame” [PPAR eee 
Potassium 63 65 
rome} | | 
Potassium 65 38 51 
me | EP 
Barium 25 
meee | {| ft E 
Ammonium | 70 
Fe a a 
eesrine | 


Black 

= =| {rriltfrti_ 
oxide 

Paris | Paris green | 

Copper 

a 
Cuprous 

fee | fT 
Strontium 5 

mone | | | 
Lead 4 

moe | | | TE 


Parlon ———————————— 


Ammonium 

a A 
[Red gum —_| [Red gum —_| 

Se 


stearin, | | 
SE EE 


cut, cut, cut, cut, cut, rolled 
pumped, ; pumped, ; pumped, ; pumped, 


rolled rolled rolled rolled 


25% alcohol 33% alcohol | 33% alcohol | 33% alcohol | 25% alcohol | 25% alcohol | 25% alcohol 
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BLUE, METALLIC FUELLED STARS 
pein 
Potassium perchlorate 


Potassium perchlorate 


ae 
Redgum 
[Magnalium,-200mesh_ 8 
Blackcopperoxide A 
Parlon 
aS 


YELLOW, ORGANICALLY FUELLED STARS 
| if Lancaster__|Lancaster_|Lancaster__|Shimizu___[Perigrin [Pihko | 


Potassium 
perchlorate 


Potassium 
=~ 
15 

Sodium 


6 
SS 
- 
oxalate 
Sodi ium 
SS 
4 
Shellac, 60 
ei" 
SL 
rolled | Led 


rolled ee es Sa 
33% alcohol | 33% alcohol 25% alcohol | 25% alcohol | 33% alcohol 


YELLOW, METALLIC FUELLED STARS 
pT tancaster Lancaster J HWW. 


C A N N G N F US E COLLECTION OF PYROTECHNIC COMPOSITIONS © WWW.CANNONFUSE.COM 


[Potassium perchlorate | | BO 
Bariumnitrate [68 | 
Sodiumnitrate | S| 
Redgum 5 
Ultramarine | 
Cryolite 
Magnesium a | Se | 
Aluminum, dark pyro [41 | 
Parlon 
pve 
[Magnalium, 100mesh | | 
Boricacid tA 
[Dextrin 
sulfur 


AMBER, ORGANICALLY FUELLED STARS 


po tancaster [Davis Baechle 
Potassium chlorate [60 68] 
[Potassium perchlorate| | 
Potassiumbenzoate | |S 
Sodium oxalate _[26 ff 


ae 
12 
Shellac, 60 mesh Ee 6 


Dextrin 


pill box cut, rolled, pill box 
25% alcohol 25% alcohol 33% alcohol 


AMBER, METALLIC FUELLED STARS 


Chemical Winokur Baechle Baechle 
Formulary 10 
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Potassium 
perchlorate 


Sodium oxalate 
Calcium sulfate 


Aluminum a 


5 
5 
29 

Magnesium, 80 a) 

mesh 

Magnesium, 100 

mesh 

Lampblack 

Sodium benzoate 


Calcium flouride 
Calcium resinate 


type pumped pressed cut, rolled, cut, rolled, 
pumped pumped 


solvent 33% alcohol | «33% alcohol 


GREEN, ORGANICALLY FUELLED STARS 


Barium chlorate [53072 4B 


Potassium 28 17 
chlorate 


Barium carbonate 


Redgum [10 
[Charcoal [SB 
Parlon PS 


[Dextrin, 4B 
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GREEN, METALLIC FUELLED STARS 


pT tancaster[Veline | HWW 
Bariumchlorate [25 | 
Bariumnitrate [25 | 
Bariumcarbonate [4 AS 
Potassium chlorate [13 | 
[Potassium perchlorate| 298 
Redgum AS 
[Charcoal 2 
Aluminum, bright [19 | 


Magnalium, -200 11 

[Magnalium, 100mesh | | —C—“‘~B 
[Dextrin, A 
Parone 
Boricacid | 


WHITE, ANTIMONY TRISULFIDE FUELLED STARS 
Pp Davis Cd BestAFN 3S |BestAFN3 
300 


Potassium nitrate 6248 

[Dextrin, 4A 
[Charcoal airfloat | | 
[Mealpowder | | 
Titanium, 50mesh_ | PS 


WHITE, METALLIC FUELLED STARS 
Lancaster 


toe 
ea a a 
nitrate 
Eero a a 
perchlorate 
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moe [| PE 
nitrate 

a a A 
nitrate 

Antimony 3 

Fee a 
a A A 
powder 

IRealgar —_| 


aie a 
| Pp 
powder 

face | 
ge rk pyro 

Zincdust_ | | 


Barium 
fluoride 


[Charcoal [3 | 
Shellac — 
[Dextrin [3 | 


Gal ll 

pumped 

fe [imc | | | 
Teel 
pumped, 

pm —fimon | | | | 
pumped 


rolled | 

ao ee ES ES ES Ee 
alcohol alcohol alcohol alcohol alcohol 

ORANGE, ORGANICALLY FUELLED STARS 


po Perigrin i Perigrin, i Peerigrin 
[Potassium perchlorate |68 6B 
Redgum 
Calcium carbonate [11 
[Charcoal (2 
pve 
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Sodium oxalate re es | ee 
cut, rolled cut, rolled cut, rolled 


ORANGE, METALLIC FUELLED STARS 


po Veline ennings-White 
[Ammonium perchlorate [| 
Redgum 
[Magnalium,-200mesh_ [6S 
Titanium, flake, 20-50mesh_ [| 
[Calciumcarbonate 14S 
Parlon 
[Dextrin, 


VIOLET, ORGANICALLY FUELLED STARS 
po Shimizu Shimizu Bleser 
se 


Potassium perchlorate | 61.3 


Redgum 9M 9S 

Basic copper 

i a 
Blackcopperoxide | 5 
a 
Parone 
a 


[Dextrin 4B 
cut, rolled cut, rolled cut, rolled 


VIOLET, METALLIC FUELLED STARS 


pf Bleser 
[Ammonium perchlorate 6B 
fHexamine 
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Copper benzoate Bo 
Potassium dichromate 


25% alcohol 


AQUA, ORGANICALLY FUELLED STARS 


po Saline i Freeman 
[Potassium perchlorate [37.5 0B 
Bariumnitrate 16.8 
Bariumcarbonate (10.5 | 
[Coppercarbonate 45 
Redgum 6 
[Charcoal 
sulfur 
[Dextrin, 


AQUA, METALLIC FUELLED STARS 
| Freeman [Freeman [Baechle _|Baechle_|Baechle__—[Bleser____| 


Potassium chlorate 
Barium nitrate 
Red gum 

Charcoal 
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[Hexachlorobenzene_|5 [6 | | 
|Chlorowax | 
rs es ee se 

eo] 


PvE 


binder 25% 25% alcohol | 25% 25% 25% alcohol | 25% alcohol 
alcohol alcohol alcohol 


MAGNESIUM FUELLED STARS 
| Cd Bleser_ | Bleser__—[Bleser__—[Bleser_—___—| Weingart 


magnesium magnesium magnesium 
Barium nitrate 
Strontium 
nitrate 


Potassium 
Oe 


perchlorate 
Magnesium, 
100-200 mesh 
a 


0 7 


a 
acl ite SS ee 
Charcoal | 
type rolled rolled [rolled rolled | 


a 


—F 
re ae a 
a es 
rs | 


METALLIC FIRE DUST STARS | 
p Shimizu Shimizu | Shimizu | Shimizu__|Shimizu__| Shimizu _| 


name Silver wave Silver wave Golden wave | Golden wave | Golden wave | Golden 
ae 1 ———— 2 a 1 al 2 = 3 


Ichrysanthemum | si 


Potassium 
perchlorate 


Potassium 
nitrate 
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Fae 
Realgar [i 
Suita 


ft 
Charcoal, air 2 
float 


Aluminum, flake 


orcad | OP CU TCC TTCd CCS” 

[Dextrin = [45 
pumped, cut, | pumped, cut, | pumped, cut, | pumped, cut, | pumped, cut, | pumped, 
rolled rolled rolled rolled rolled 


35% alcohol |35% alcohol | 35% alcohol | 35% alcohol | 35% alcohol 
alcohol 


METALLIC FIRE DUST STARS Il 
| tancaster__|Lancaster__[Lancaster__|Lancaster__[Lancaster__|Blankley _| 


Potassium 45 13 
nitrate 


Potassium 
perchlorate 
Barium 
nitrate 
Charcoal, 
air float 
Aluminum, 
bright 
Aluminum, 
dark pyro 
Aluminum, 
120 mesh 
atomized 
Aluminum, 
30/80 flitter 


sulfur | ft 
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Meal 

pom | | | | | 
Boricacid | | Cd a ee 
[Dextrin [6 [ee 
Shellac {| | CT is 
pillbox |c 


5 
+ 


ype [pumped __|pumped__|pill box [pillbox __| pill box 
5 


solvent 25% alcohol | 25% alcohol | water 10% shellac | 10% shellac | 25% alcohol 
solution solution 


CHARCOAL FIRE DUST STARS 
p Shimizu [Shimizu [Shimizu Shimizu__| Shimizu [Shimizu _| 


6 8 of Mystery 
Potassium 55 4 41 35 
a | a ee oe | 
40 44 
= 


45 


5 
Pine charcoal 45 | 
Aluminum [oT ft 
[Dextrin, [5S 
25% alcohol 
alcohol 


solvent 25% alcohol 25% alcohol 25% 25% 
alcohol | alcohol 


BLACK POWDER-METAL FIRE DUST STARS 
[______[eatesby[Oatesby _[winokar | Winokur [Winokur [Winokur [Bleser [pleser [Davis] 


name Better Improved | #13 #20 #33 #39 Golden Silver Snowball 

Pore PPP ee 
#13 

Frotassumniate [a7 asso fas __fas isis | —iao—_— 

Potassium 33 

Pee a OR 

feariumnivate [ro fw || Ja || |_|» _| 


En 
‘charcoal airfloat [10> 


Sulfur 42 
a 


fs fo fo jo | | |o | 
Antimony 13 10 12 10 
Fe A 
Aluminum, 12 10 10 13 19 
mon [PPP 
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Aluminum, dark 


pyro 
Magnalium, -200 
Sodium 


bicarbonate 


a ee Sa (re () 
er as a a el a a | aaa eae 
ferera45  de 


ltype sd 


solvent a a _ ee _ ee _ je | ey a eT 
alcohol alcohol alcohol alcohol alcohol alcohol alcohol alcohol alcohol 


COMETS 
| Cd Blleser_—[Bleser__— | Williams | Lancaster__[Lancaster__| 


name Blond Blond No-Antimony 

rere [Sceumer _[Steamerto_[wntectiee | | 
Potassi um 
a a 
Blackpowder [| 

feign ap 


Sulfur 

Charcoal, 150 |29 

emp fed 
Cha rcoal, 

mee | eT 
Genre 8 __]3___|a es 

[Rediron oxide | __f 


Ferrotitanium, 
100 mesh 


spherical, 325 
mesh 
foomomen | | 
100-200 ech 
(comet pump) | (comet pump) | (comet pump) | (comet pump) | (comet ae 


25% alcohol {25% alcohol |25% alcohol | 25% alcohol 
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CRACKLING MICROSTARS 


CAUTION 
Crackling microstars are very sensitive and may explode violently from heat, shock, or 
friction. 


Fs Best AFN 3 Best AFN 3 Best AFN 3 
Lead tetraoxide po 8B 
Bismuth trioxide [75 | 


Magnalium, -200 15 17.5 9.1 
mesh 


[Blackcopperoxide [1012S 
Aluminum, 200 mesh 

oe 

type ct ct 


THE VELINE COLOR SYSTEM 
-—_______|Red___{@range __|Blue _}Green_| 


Potassium 
perchlorate 


Magnalium, -200 
mesh 


a ee a a 
carbonate 

rr re ee ee 
carbonate 

ee | T 
oxide 


Bariumnitrate | | 
[Bariumcarbonate} | | 
Parlon A 
[Dextrin, 4 


type cut, pumped, cut, pumped, cut, pumped, cut, pumped, 
rolled rolled rolled rolled 


solvent alcohol alcohol alcohol alcohol 
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Combining the above formulas in different proportions will yield various exotic colors: 


| | Yellow [Chartreuse |Aqua |Turquoise_|Magenta|Maroon |Peach [Purple 
Red 50 85 25 15 
fom} | | fF 
Orange |45 20 5 
tome f | | 


ae eee 
formula 
fein ee 
formula 


STROBE STARS | 


DANGER 

Magnesium and ammonium perchlorate can react exothermically, causing spontaneous 
combustion. Magnesium must be protected by coating with potassium dichromate if used 
with ammonium perchlorate. Addition of potassium dichromate to the composition will 
not ensure cessation of the reaction. 


DANGER 

Copper sulfate can not be used in formulas using ammonium perchlorate to produce a 
blue strobe. Copper sulfate absorbs moisture readily from the surrounding atmosphere. 
This moisture would then cause the magnesium and ammonium perchlorate to react 
producing heat, and eventually spontaneous combustion. 


pi Bleser_[Bleser___|Shimizu_|Shimizu__|Shimizu__|Shimizu_|[Shimizu_ 


Green White Red Orange Yellow Green White 
strobe strobe strobe strobe strobe strobe strobe 
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Barium sulfate | | 
calcium sulfate | | to 
[Potassium dichromate | | SS 
Dextrin ___}5_s__{ {J __{ ef 
frequency (hertz) [unknown [unknown [3.5 {69 [35 ia1___fe7_ 


Ee , en) a F cea iced 
rolled 


solvent 25% 25% 10% NC | 10% NC 10% NC |10% NC | 10% NC 
alcohol alcohol lacquer | lacquer lacquer lacquer | lacquer 
STROBE STARS II 


pall all = Kimsei_ | Kimsei_ 
name | Cd Cd Green strobe | Yellow strobe __| 
Potassium nitrate | | 
Bariumnitrate [26 27 8B 


Magnalium, -80 12 

Magnesium, -60 | 17 

FS ld (| 
Aluminum, fine 
a 
Benzene 2, 

owe | | 
Srneey 

undef PP 
Sodiumoxalate | | 


= cut, pumped, cut, pumped, cut, — a po 
rolled rolled rolled rolled 


10% NC lacquer |10% NClacquer |10% NClacquer | 10% NC lacquer 


GOLD STARS 


pf ancaster | ancaster_ Lancaster 
Potassium perchlorate | P18 
Potassium chlorate | 
Potassium nitrate | 
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[Mealpowder (54 | 
[Antimony trisulfide [6 | 
fLampblack 18d 
[Charcoal 150mesh_ [200 


Redgum | 
[Dextrin, A 
Shella, 120mesh_ | PB 


ZINC SPREADER AND GRANITE STARS 


CAUTION 
Zinc spreader stars have a very large flame envelope and are very violent. Extreme 
caution should be exercised when testing stars of this composition. 


po Weingart Weingart 
name Zinc spreader 
stars Granitestars 
Potassium chlorate 

Potassium nitrate 

Sutfr 
Charcoal, 50mesh 
[charcoal 36mesh_ «iS SSC—sSC‘C~CS~dSC‘C;‘<‘C;CS;SSC~*” 
Zincdust BG 
Potassium dichromate 6 
Dextrin 


ALUMINUM STREAMER STARS 


ARN 
[Charcoal 
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Magnalium, -200 mesh ee 


Titanium, 20 - 40 mesh 


Red gum 
type cut, rolled, pumped 
solvent 33% alcohol 


PRIMES 
3 


name BP outer |Magnalium | Flitter Perchlorate | Veline Microstar 

ee Joe inner prime | prime i star prime | prime 

Potassium 73 33 73 55 74 
pene] |? PP 
Be 

[Red gum gum 


Charcoal, air —— 
most 


sulfur | | Ss ER 


ee 
-70 mesh 

fmm | | | 

-200 mesh 


oe | | | | FF | 

oxide. 
——— 
ou 

we | PP 

dark 


Barium 
nitrate 
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Antimony 

wme ff PL 
silicon | | 
Boricacid | | 


Potassium 5 5 5 
dichromate 
[Dextrin = [2 (4S ST 


solvent 50% 50% 33% 33% 33% 50% 50% 
alcohol | alcohol alcohol alcohol alcohol alcohol alcohol 


RED SMOKE STAR 


Source: Shimizu[1], page 226. Listed as “Smoke dye compositions for stars, red” 


Preparation 
Wheat flour can be substituted for milk sugar. Produce as 10mm cut stars, and prime with meal 
powder. 


Potassium Chlorate.........::cccccceeseeeeeeees 28 
Milk SUQAN........eccceeeeeeseeeeeeeeeeeeeeeeees 20 
Rhodamine B CONC......:ccccccccesssssseeeeeeeeees 30 

ON ORANGES scosscsorictenesxnesncctoenertcens 22 

Soluble glutinous rice starch...........::2000 +3% 


YELLOW SMOKE STAR #1 

Source: Composition from Shimizu[1], page 229. Listed as “Yellow dragon” 

The smoke is more dense than that of dye smoke, but it looks dark yellow against the light of 
the sun. The smoke is poisonous. 


Preparation 
Make pressed stars. 


POTASSIUM NITATC..........cccccceeeeeeeeeeeeeeees 25 
SG Me edieiaessceeaeerets ctdcuetceaeceeusee: 16 

RAI QAN.......::cccceseceeeeeeteeeeeteeteeeeeeeees 59 
YELLOW SMOKE STAR #2 


Source: Composition from Shimizu[1], page 228. Listed as “White willow” 
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Preparation 


Potassium Nitrate.............::::c:ssseeeeeeeeees 48.5 
STU acestscuusieavedinbvantevaumnsanwsetaetsanns 48.5 

RAI QAN.......::cccceeeceeeeseeeeeeeeeeeeeeeteeees 3 

Charcoal (or HEMP COAa))........ceeeeeeeeteeeeeees 42% 
Soluble glutinous rice starch...........::000 +6% 
YELLOW SMOKE STAR #3 


Source: Composition from Shimizu[1], page 229. Listed as “Yellow willow” 


Preparation 

Form into cut stars, and dry them well. Place them in a coating tub. Add a slurry of soluble 
glutinous rice starch and cover all the surfaces with the paste by shaking the tub. Remove from 
the tub and place them on gypsum powder. Roll them in it until all the stars are coated with 
the gypsum. Dry in the sun. Repeat these operations untill the layer of gypsum becomes thicker 
than 1.5mm. It will be necessary to repeat at least 6 times. When done, bore a hole in each 

star to introduce the fire in it (with appropiate precautions taken). Prime the hole with black 
powder paste and dry in the sun. Roll a final layer of soluble glutinous rice starch and meal 
powder over the stars and dry them thoroughly. 


PotassiuM Nitrate........ccccccccceeseeeeeeeeees 43 
BTA sancxeceteceesettsccatseateantatentaantaacs 10 

Rea ON vaticheosasacesdensdecbcansseestasemaders 37 

Hemp coal (or Paulownia COal)..........:ceeee 4 
Soluble glutinous rice starch............cce 6 


GREEN SMOKE STAR 


Source: Composition from Shimizu[1], page 226. Listed as “Smoke dye compositions for stars, green” 


Preparation 
Wheat flour can be substituted for milk sugar. Produce as 10mm cut stars, and prime with meal 
powder. 


Potassium Chlorate........::c:ccccceeeseeeeeeee 33 
IVI SUGAR. saectciacranssanasseeiasaauscansesyeass 27 

Oil yellow (Butter yellOW)..........:cccceeeee 20 
Phthalocyanine blue..........:::::ccceeeeeeees 20 
Soluble glutinous rice starch...........:200 +3% 
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BLUE SMOKE STAR 


Source: Composition from Shimizu[1], page 226. Listed as “Smoke dye compositions for stars, blue” 


Preparation 
Wheat flour can be substituted for milk sugar. Produce as 10mm cut stars, and prime with meal 
powder. 


Potassium ChlOrate.......ccccccceeeessreeeeeeees 33 
Milk SUQAM........ececeeeeeseeeeeeeeeeeeeeeeees 27 
Phthalocyanine DIUC...........c:ccccccceeeseseees 40 
Soluble glutinous rice starch..........c.cce +3% 
VIOLET SMOKE STAR 


Source: Composition from Shimizu[1], page 226. Listed as “Smoke dye compositions for stars, Violet” 


Preparation 
Wheat flour can be substituted for milk sugar. Produce as 10mm cut stars, and prime with meal 
powder. 


Potassium Chlorate........::cccccceeeeteeeeeees 29 
POI SURO Se sao ciceccaterodseaesenneteanereteane 25 
Rhodamine B CONC.......::::cc:cceeeeeeeteeeeeeees 13 

Oll OF ANG vissicscsissiaveatevsescascnebsansereans 16 
Phthalocyanine blue..........:::::cceeeeees 17 
Soluble glutinous rice starch...........::00 +3% 


WHITE SMOKE STAR #1 


Source: Composition from Shimizu[1], page 228. Listed as “White chrysanthemum |” 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 53 


Charcoal (or hemp COal)........::::::ceeeeeeeees 32 
LOI DIG sicorucsessesisesaemrerensemavenars 8 
Soluble glutinous rice starch...........::008 +6% 


WHITE SMOKE STAR #2 


Source: Composition from Shimizu[1], page 228. Listed as “White chrysanthemum II” 


Preparation 
Potassium Nitrate............cccceeeeeeeeeeeeeeees 66 
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REAIQAM.......::ccccecceeeeeseeeeeeeteeteeeeteeaes 13 


Charcoal (or hemp COal).........:::::eeeeeeeee 5 
LAND Kaiseseretiancicanieseiseneresennnnducs 5 
Soluble glutinous rice starch..........c..ccce 11 
WHITE SMOKE STAR #3 


Source: Composition from Shimizu[1], page 228. Listed as “White willow” 
The smoke is caused by condensation of sulfur vapour. 


Preparation 

Form into cut stars, and dry them well. Place them in a coating tub. Add a slurry of soluble 
glutinous rice starch and cover all the surfaces with the paste by shaking the tub. Remove from 
tge tub and place them on gypsum powder. Roll them in it until all the stars are coated with the 
gypsym. Dry in the sun. Repeat these operations until the layer of gypsum becomes thicker than 
1.5mm. It will be necessary to repeat 6 times. When done, bore a hole in each star to introduce 
the fire in it (with appropiate precautions taken). Prime the hole with black powder paste and 
dry in the sun. Roll a final layer of soluble glutinous rice starch and meal powder over the stars 
and dry them thoroughly. 


Potassium Nitrate.............:ccccccseeeeeeeeeees 48.5 
SUIT cacesitacaeiedeansntcseenicddaskaseteains 48.5 

RO al Qiellssccscsicnsassovannsaeniacdsesdcnriarayaors 3 

Charcoal (or HEMP COAal).......cceeeeesteeeeeees 42% 
Soluble glutinous rice starch...........::2000 +6% 
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ACETONE (2-PROPANONE) [C3H60) 

Flammable liquid used as a solvent in pyrotechnics (i.e., in mixtures that can’t contain water). 
Nitrocellulose can be dissolved in it to create nitrocellulose lacquer, which can be used as an 
adhesive or a waterproof coating. Acetone is hard to work with because it evaporates so 
quickly, thus making the composition cold and causing water to condense. 


ALUMINUM [AL] 


Most widely used fuel in modern pyrotechnics; produces a brilliant, bright flame. The particles 
come in several of different shapes, such as flakes and grains. 


AMMONIUM CHLORIDE [NH3¢HCL] 


Used in white smoke compositions. When burned, it decomposes into HCI and NH3, then 
quickly re-combines in the air to form a fine smoke of ammonium chloride particles. 


AMMONIUM NITRATE [NH4N03] 
Oxidizer used in high explosives (such as ANFO), but not commonly used in fireworks due to its 
hygroscopicity. 


AMMONIUM PERCHLORATE [NH4CLO4] 

Slow-burning, widely-used oxidizer. Though many rich colors can be made with it, the burn rate 
is too slow for use in star compositions. However, it is ideal for use in lances and torches, where 
slow-burning is an advantage. Since all of the decomposition products are gases, it is also used 
in rocket propellants (such as the Solid Rocket Boosters on the Space Shuttle). 


ANTIMONY TRISULFIDE (ANTIMONY SULFIDE, REALGAR) [SB2S3] 

A fuel sometimes used in glitter and fountain compositions to create the color white. At one 
point it was used in flash compositions, but it was poisonous and extremely sensitive to shock 
and static electricity. Comes in two forms - “Chinese Needle” and “Dark Pyro”. The former is 
used in glitter compositions and white comets/stars. The latter is used to sharpen the report of 
salutes and increase the sensitivity of flash powder. 


BARIUM CARBONATE [BACO3] 

Functions as a green color agent when burned with chlorine present (from the formation of 
BaCl+), burns white by itself (with oxygen, creating BaO). Can also be used to reduce acidity in 
chorate-based color compositions. 
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BARIUM CHLORATE [BACLO3 | 


Used as an oxidizer in green color compositions. 


BARIUM NITRATE [BA(NO3)2] 


Can be used as both a green color agent and an oxidizer. Functions as a green color agent 
when burned with chlorine present (from the formation of BaCl+), burns white by itself (with 
oxygen, creating BaO) 


BARIUM SULFATE [BASO4] 


Used as a high-temperature oxidizer in metal-based green color compositions. 


BENZOIC ACID [C6HSCOOH] 


Used to make metallic benzoates. 


BISMUTH TRIOXIDE [B1203] 


Used as a non-toxic alternative to lead tetraoxide to make crackling stars. 


BISMUTH SUBCARBONATE [(BI0)2C03} 


Also used as a non-toxic alternative to lead tetraoxide to make crackling stars. 


BORIC ACID [H3B03} 

Weak acid in a powder form which is added to compositions containing aluminum or 
magnesium and a nitrate. Metals react with nitrates to form amides, which can further react 
with the metal powder to create a highly exothermic reaction which could spontaneouly ignite 
the compound. Even a few percent boric acid added to the mixture will neutralize any amides 
that form. 


CAB-0-SIL (FUMED SILICA, COLLOIDAL SILICA) [S102] 


Used as an anti-caking agent and to prevent hygroscopic chemicals from absorbing water from 
the air. Sometimes used in flash powders. 
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CALCIUM CARBONATE (CHALK) [CACO3} 


Used as a color agent in orange star compositions, or as an acid-absorber. 


CALCIUM SULFATE [CASO4¢ XH20, WHERE X = 0, 2, 3, 5] 


Calcium sulfate anhydrate (where x = 0) can be used as a high temperature oxidizer in orange 
color compositions or in strobe compositions. 


CHARCOAL (CARBON) [C] 

Charcoal is used very widely in pyrotechnics. Charcoal is the by-product of the burning of 
organic substances. It contains impurities which make is more reactive, and therefore is used 
more often than pure carbon in fireworks. It can be made from many types of wood. Charcoal 
from soft woods, such as grape vine or willow, is good for fast-burning compositions like black 
powder, whereas charcoal from hard woods like pine are used to create long-lasting spark 
effects. Very fine charcoal is known as air float. Another type of fine charcoal called lampblack. 


CLAY (BENTONITE, SODIUM ALUMINUM SILICATE) 


Powder used for plugs and nozzles in fountains, drivers, rockets, and other devices. Can also be 
made into a paste if mixed with water. 


CONFECTIONERS SUGAR (SUCROSE, TABLE SUGAR) [€12H22011] 


Can be used with an oxidizer such as potassium nitrate to create smoke devices or rocket fuel. 


COPPER ACETOARSENITE (PARIS GREEN) [CU3AS203CU(C2H302) 2] 


The best blue color agent. It is extremely poisonous, however, and is hardly ever used in 
modern pyrotechnics. 


COPPER BENZOATE [CU(C6HSC00)2] 


Can be used as a fuel in blue color compositions. Not often used because it is expensive 


COPPER(II) CARBONATE [CUCO3] 


Light green powder used as a blue color agent. 
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COPPER CHLORATE (HEXAHYDRATE) [CU(CLO3)2°6H20) 


Used as an oxidizer is blue color compositions. 


COPPER(II) CHLORIDE (CAMPFIRE BLUE) [CUCL2] 


Brownish-yellow compound used as a blue color agent. 


COPPER CHROMITE [CUCR204] 


Can be used as a catalyst in rocket propellants. It is added in small quantities (1-5%) to rocket 
fuels and whistle compositions to increase the burn rate. 


COPPER(II) OXIDE (CUO) 


Black powder used as a blue color agent. 


COPPER OXYCHLORIDE [3CU0*CUCL2¢3.5H20] 


Green powder used as a blue color agent. 


COPPER(II) SULFATE (PENTAHYDRATE) [(CUSO4¢5H20) 


Anhydrous form is used as a blue color agent. 


COPPER BENZOATE [CU(C6HSC00)2] 


Used as a fuel and as a blue color agent. 


CRYOLITE (SODIUM FLUQALUMINATE) [NASALF6] 


White powder used as a yellow color agent. 


DECHLORANE [C10CL12] 


Used as a chlorine donor. 


DEXTRIN [C6H1005] 


Commonly used, water-activated pyrotechnic binder used to hold compositions together or as a 
paste. 
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ETHANOL (ETHYL ALCOHOL) [(CH3CH20H] 


Commonly used as a solvent for compositions containing organic fuels/binders such as shellac 
and red gum. 


FERROTITANIUM [60/40 RATIO OF FE AND TI] 
Alloy of iron (ferrum) and titanium, used to create yellow-white sparks in fountains and star 
compositions. 


GALLIC ACID [C7H605¢H20) 


White powder used to create whistles. 


GUM ARABIC 


Vegetable gum used as a water-soluble binder 


HEXACHLORETHANE (CARBON HEXACHLORIDE) [C2CL6] 


White powder used as a chlorine donor and in smoke compositions 


HEXAMINE (HEXAMETHYLENETETRAMINE, METHENAMINE) [C6H12N4] 


Used as an low reactivity fuel in blue star compositions. 


IRON [FE] 


Gray metallic powder used to create yellow branching sparks, mainly in sparklers and fountains. 
Iron alloys rich in carbon work best. 


IRON(Il) OXIDE (FERROUS OXIDE) [FEO *FE203 OR FE304] 


Black powder used as a high-temperature oxidizer in thermite compositions. 


IRON(III) OXIDE (FERRIC OXIDE) [FEO*FE203 OR FE304] 


Red powder used as a catalyst in rocket compositions, as a high-temperate oxidizer in thermite 
compositions or ignition compositions. 
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LACTOSE (MILK SUGAR) [C12H22011¢2H20] 


Which powder used in smoke compositions and as a low reactivity fuel in blue color 
compositions. 


LAMPBLACK (CARBON BLACK) [C] 


Extremely fine form of charcoal obtained from the burning of crude oils. It is used to produce 
long lasting, finely dispersed orange sparks. 


LEAD DIOXIDE (LEAD (IV) OXIDE) [PB02] 


Used as an oxidizer in friction-sensitive ignitor compositions, such as matches. 


LEAD TETRAOXIDE [PB304) 


Red powder most commonly used to make crackling stars, sometimes in high-temperature 
primes. 


MANGANESE DIOXIDE [MNO2] 


Used as a catalyst in composite and whistling rocket propellant formulations. 


MAGNALIUM (MAGNESIUM-ALUMINUM) [MG/AL] 

Alloy of magnesium and aluminum, with properties of both metals. Not quite as reactive as 
magnesium, and not as hard to ignite as aluminum. Used primarily in glitter, strobes, colored 
stars, and crackling stars. 


MAGNESIUM [MG] 


Highly reactive and flammable metal used to brighten flames without decreasing color quality. 
Coarser grades are used to produce white sparks, whereas fine magnesium is used in flare and 
star compositions. The by-products of the burning of magnesium are more easily vaporized 
than those of aluminum, making magnesium a better fuel. 


METHANOL [CH30H] 


Used as a solvent (similar to ethanol) to dissolve red gum and shellac. Is often mixed with water 
when used in compositions in order to reduce the surface tension of the water (thus making it 
more “wet”"). 
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NITROCELLULOSE LACQUER [C6H7N3011] 


Flammable liquid used primarily as a binder in fireworks compositions, and as a water-resistant 
coating for fuses. 


PARLON [(C4H6CL2)N] 


A polymer used as both a chlorine donor and binder. 


POTASSIUM BENZOATE [C6HSCOOK ®(COHSKO2)) 


Used with potassium perchlorate to make whistle compositions. 


POTASSIUM CHLORATE [KCLO3} 


Common oxidizer used for mainly for colored star, smoke, and priming compositions. 


POTASSIUM DICHROMATE [K2CR207] 


Carcinogenic orange crystalline powder used to treat magnesium powder in order to make it 
less susceptible to undesired spontaneous reactions with other chemicals. 


POTASSIUM NITRATE (SALTPETER) [KNO3] 
Most commonly used oxidizer in pyrotechnics that is used for many applications, the most 
important being black power (a 75:15:10 ratio of potassium nitrate, charcoal, and sulfur). 


POTASSIUM PERCHLORATE [KCLO4) 


Another common oxidizer that is much more stable than potassium perchlorate. It decomposes 
at a higher temperature, but gives off more oxygen when it does. 


RED GUM (ACCAROID RESIN) [MIXTURE OF DIFFERENT COMPOUNDS] 
A common organic fuel and binder that comes from the hardened red Kino from a certain tree 
native to Australia. 


SARAN [CHLORINATED POLYMER] 
Used as a chlorine donor much like PVC and parlon. Can also be used as a binder when mixed 
with acetone. 
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SHELLAC [C16H2604) 


A common fuel and binder that has been used for centuries; sometimes thought to be the best 
fuel for making colored flames. Comes from the excretions of an insect native to India. 


SODIUM BENZOATE [NAC702H5) 


Sometimes used as a fuel, most often used to make “whistle mix” to burst shells or create 
whistles. 


SODIUM CHLORATE [NACLO3} 


Not often used because of its hygroscopicity, but sometimes used in rocket propellants 


SODIUM NITRATE (CHILE SALTPETER) [NANO3] 


Also very hygroscopic, but sometimes used in flares and stars because of the bright yellow light 
it emits. 


SODIUM OXALATE [NA2C204) 


Used as a yellow color agent. 


STRONTIUM CARBONATE [SRCO3} 


Used as a red color agent 


STRONTIUM NITRATE [SR(NO3)2] 


Oxidizer sometimes used in red color compositions. 


STRONTIUM SULFATE [SRSO4) 


Sometimes used as a high-temperature Oxidizer sometimes used in red color compositions. 


SULFUR [S] 


Serves as a fuel, and to reduce the ignition temperature/increase the burning rate of some 
mixtures. 
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TITANIUM [TI] 


Metal used to produce bright white sparks, the intensity and duration of which is affected by 
particle size. 


WOOD MEAL (WOOD FLOUR, SAWDUST) [MIXTURE OF COMPOUNDS INCLUDING CELLULOSE, C6H1005) 


Fine sawdust used as a fuel, mainly in lance compositions. 


ZINC [ZN] 


Used in rocket propellants and to create white sparks. 


ZINC OXIDE [ZNO] 


Used to produce white smoke 
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